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CHAPTER  I 
INTRODUCTION  &  SUMMARY 


TMis  report  is  submitted  to  the  Northern  Cheyenne  Tribe  through 
the  Northern  Cheyenne  Research  Project  (NCRP)  as  a  presentation  of  the 
results  of  work  done  by  the  Rho  Corporation  (Rho)  under  its  subcontract 
with  the  NCRP  to  perform  the  economic  part  of  the  NCRP's  socio-economic 
research  contract  with  the  Old  West  Regional  Commission.   This  chapter 
introduces  and  summarizes  the  report.   It  contains  the  following: 
Section  I  discusses  the  two  purposes  of  the  work  done  by  Rho  for  the 
NCRP:   (1)  the  design,  for  future  implementation,  of  an  information 
system  whose  purpose  is  to  provide  information  for  use  by  Tribal  members 
and  officials  in  making  important  decisions  about  future  economic 
developments  and  planning  for  the  impacts  of  such  developments,  and 
(2)  the  preliminary  analysis  of  three  such  potential  developments  in 
terms  of  both  (a)  their  feasibility,  in  a  strictly  economic — dollar 
revenues  and  dollar  costs — sense,  and  (b)  the  economic  impacts  these 
potential  projects  would  have  on  the  Reservation  if  they  were  actually 
developed.   It  must  be  pointed  out  here,  and  will  be  emphasized  several 
times  in  this  report,  that  Rho's  concentration  on  economic  considerations 
does  not  mean  that  the  Tribe  should  only  be  concerned  about  these  economic 
issues.   Other  extremely  important  areas  of  concern  must  also  be  care- 
fully weighed  and  balanced  against  economic  benefits  and  costs  when 


reaching  decisions  about  the  desirability  or  undesirability  of  alter- 
native potential  economic  development  projects.   The  information 
system  designed  by  Rho  and  reported  on  in  this  document  includes  these 
other  elements  under  the  names  "social-cultural  considerations"  and 
"physical  environmental  considerations."   Social-cultural  and  environ- 
mental analysis  are  outside  the  realm  of  expertise  of  Rho  personnel  and 
thus  are  not  discussed  in  detail  in  this  report.   The  staff  sociologists 
and  geologists-hydrologists-land  use  experts  of  the  NCRP  are  responsible 
for  the  analysis  of  the  social-cultural  and  physical  environmental 
effects — good  and  bad — of  potential  developments.   Again,  for  emphasis, 
it  must  be  remembered  that  careful  mature  judging  of  Tribal  members 
and  officials  of  the  costs  and  benefits  in  all  three  areas  of  concern 
must  be  the  basis  of  decisions  among  potential  development  alternatives. 
The  purpose  of  the  decision  information  system  discussed  in  this  report 
is  to  provide  information  about  economic,  social-cultural,  and  physical 
environmental  effects — desirable  and  undesirable — so  that  Tribal  decisions 
can  be  based  upon  realistic  views  about  the  effects  of  each  alternative. 

Much  detailed  information  has  been  collected  and  a  substantial 
amount  of  detailed  technical  work  has  been  carried  out  in  the  completion 
of  this  project.   This  situation  presents  the  authors  with  a  problem 
in  terms  of  preparing  a  report  which  effectively  communicates  the 
information  and  implications  to  readers  with  a  wide  variety  of  interests. 
Some  readers  will  be  interested  in  virtually  all  the  detailed  information 
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and  analysis  covered  in  the  project.   Other,  and  probably  most,  readers' 
interests  will  be  more  limited.   Some  will  wish  to  see  full  details 
about  only  one  or  a  few  limited  areas  of  the  work  while  still  others' 
needs  would  be  best  met  by  a  broad  overview  statement  of  the  general 
problems  addressed  and  results  obtained  with  little  or  no  discussion 
of  analytical  or  information  detail.   Experience  has  indicated  that  a 
"layered"  approach  to  report  structuring  is  an  effective  method  for 
dealing  with  the  need  to  present  completely  detailed  information  on 
the  one  hand  and  the  need  to  present  information  in  useful  form  to 
non-technicians  who  have  little  or  no  interest  in  (or  time  for)  detail 
at  the  other,  while  accommodating  those  whose  interests  lie  between 
these  extremes.   By  "layered  approach"  it  is  meant  that  three  different 
discussions  of  each  component  of  the  project  are  presented.   These 
range  from  the  most  general,  least  detailed  layer  through  a  more 
detailed  layer  designed  for  those  with  more  time  to  spend  and  interest 
in  certain  areas,  to  a  most  detailed  layer  addressed  to  technicians 
and  using  technical  and  mathematical  language  to  express  ideas  and 
arguments.   In  each  layer,  the  reader  is  provided  references  to  the 
location  of  discussions  of  each  topic  appearing  in  other  layers. 

The  layered  format  does  Impose  extra  work  on  those  whose  interests 
lie  at  the  detailed  technical  end  of  the  spectrum,  but  this  seems  to 
be  a  reasonable  cost  to  impose  in  order  to  maintain  the  interest  and 
meet  the  needs  of  those  at  the  other  end.   This  is  true  especially  since 
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the  interests  and  needs  of  agency  and  Tribal  policy  personnel,  who  must 
be  able  to  use  the  information  presented  if  it  is  to  be  useful,  tend 
to  lie  at  the  non-technical,  non-detail  end  of  the  spectrum. 

In  this  report,  the  first,  most  general  and  least  detailed, 
layer  of  discussion  is  presented  in  the  present  chapter.   The  inter- 
mediate layer  is  presented  in  Chapters  II,  III,  and  IV,  below.   Finally, 
the  layer  presenting  a  completely  detailed  discussion  is  presented  in 
the  rather  lengthy  series  of  appendices  following  Chapter  IV. 

The  remainder  of  Chapter  I  is  organized  as  follows:   Section  II 
presents  in  general  terms  the  nature  and  purposes  of  the  Decision 
Information  System  whose  design  for  future  implementation  at  NCRP 
constitutes  the  heart  of  Rho's  efforts.   Section  III  presents  findings 
of  some  preliminary  analysis  of  the  feasibility  and  impacts  of  three 
potential  economic  development  projects — two  dealing  with  coal  mining 
on  and  near  the  Reservation  and  the  third  with  off-Reservation  grazing — 
selected  by  NCRP  personnel  as  of  immediate  interest  to  the  Tribe. 
These  analyses  present  only  "first  cut"  type  information.   They  would 
require  further  work  to  develop  highly  reliable  conclusions,  but  they 
do  provide  good   first  cut   implications  and  they  do  present  examples 
of  the  kinds  of  information  NCRP  would  have  the  capacity  to  provide 
the  Tribe  as  needed  concerning  future  potential  economic  developments. 
Finally,  Section  IV  outlines  the  remaining  chapters  of  the  report. 
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A.   PURPOSES  OF  THE  PROJECT 

The  Northern  Cheyenne  Tribe  currently  faces  some  agonizing  choices 
concerning  the  future  economic  welfare  of  the  Tribe  and  its  members 
and,  indeed,  concerning  the  very  existence  of  the  Northern  Cheyenne  as 
separate,  unique  people  continuing  in  their  traditional  values  and  ways 
of  life.   On  the  one  hand,  currently  increasing  reliance  of  the  United 
States  on  its  Western  coal  reserves  to  meet  its  future  energy  needs 
gives  the  Tribe  the  opportunity  to  exploit  the  coal  deposits  underlying 
much  of  the  Reservation  in  such  a  way  that,  if  done  carefully,  the 
economic  well  being  of  the  Tribe  and  its  individual  members  would 
be  greatly  enhanced.   This  opportunity  is,  of  course,  viewed  as 
extremely  attractive  by  the  Tribe  in  view  of  the  life  of  poverty  which 
has  been  the  lot  of  most  Northern  Cheyenne  since  the  establishment  of 
White  dominance. 

On  the  other  hand,  deep  feelings  of  uncertainty  arise  in  considering 
decisions  about  whether  and  how  to  undertake  coal  development.  Will 
the  Tribe  and  its  members  actually  benefit  financially  from  such  a 
development  or  will  the  incomes  as  well  as  the  coal  flow  to  Whites 
living  far  from  the  Reservation?  What  will  be  the  effects  of  such  a 
development  on  life  on  the  Reservation?  How  many  more  people  will  move 
into  the  area?  What  will  they  be  like?  Where  will  they  live?  Will 
their  influence  be  greater  than  that  of  the  Northern  Cheyennes  who 
have  always  lived  in  the  area?  Who  will  get  the  good  jobs?  Where  will 
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the  stores  and  businesses  to  serve  these  people  be  located?  Who  will 
own  them?  \-Ihat   will  happen  to  prices  of  goods  the  Northern  Cheyenne 
must  buy  to  live?  Who  will  provide  needed  governmental  services?  How 
will  these  be  financed? 

There  will  certainly,  be  benefits  from  such  developments  and  there 
will  certainly  be  costs.   What  are  the  benefits  and  who  will  receive 
them?  What  are  the  costs  and  who  must  bear  them? 

From  the  point  of  view  of  the  Northern  Cheyennes  who  must,  soon, 
make  decisions  which  will  influence  the  welfare  and  even  the  existence 
of  the  Tribe  over  the  next  100  years  or  more,  the  question  is:   Do 
the  benefits  to  the  Tribe  and  its  members  outweigh  the  costs  which 
must  be  borne  in  order  to  acquire  these  benefits? 

Another  question  which  arises  from  this  line  of  thinking  is: 
What  development  options  or  alternatives  does  the  Tribe  have  to  choose 
among?  These  alternatives  are  not  only  confined  to  coal  development 
options  but  also  to  developments,  such  as  expanded  forestry  operations, 
off-Reservation  grazing,  etc.,  which  do  not  involve  coal  at  all. 
Perhaps  in  the  final  judgement,  a  less  economically  beneficial  develop- 
ment may  prove  more  desirable  if  it  has  less  negative  impact  upon 
continuation  of  traditional  Northern  Cheyenne  ways  of  life  and  the 
environment  of  the  Reservation. 

Once  other  potential  economic  development  options  are  identified, 
the  same  questions  about  their  economic,  social-cultural,  and  environmental 
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impacts  as  were  discussed  above  concerning  possible  coal  development 
arise  again.   Thus,  the  hard  job  of  reaching  wise,  well  thought  out 
decisions  about  current  developments  in  terms  of  their  current  and 
future  costs  and  benefits  is  seen  to  be  an  extremely  difficult  and 
at  the  same  time  an  extremely  important  one.   This  decision  making 
task  is  the  responsibility  of  Tribal  officials  and,  through  the 
intended  use  of  the  referendum,  the  entire  Northern  Cheyenne  people. 
This  is  as  it  should  be.   No  group,  and  especially  no  group  of  non- 
Indian  outsiders  should  be  entrusted  with  this  vital  function.   What, 
then,  is  the  purpose  of  the  NCRP  and  the  work  done  by  the  Rho  Corpor- 
ation?  In  general  terms,  that  purpose  is  to  provide  information  about 
some  of  the  questions  listed  above  about  potential  economic  developments, 
In  this  way,  those  who  must  make  these  crucial  decisions  will  be  able 
to  base  them  upon  reasonable  understandings  about  how  great  the 
benefits  from  each  alternative  are,  how  high  the  costs  are,  what  the 
nature  of  these  benefits  and  costs  are,  and  who  will  receive  the 
benefits  and  bear  the  costs. 

With  this  information,  honest  disagreements  among  Tribal  members 
will  continue  to  exist.   There  will  still  exist  the  trade-offs  between 
the  benefits  of  development  on  one  hand  and  the  costs  development 
imposes  on  the  other.   Individual  values,  attitudes,  and  opinions 
will  still  vary.   Each  person  will  have  his  own  view  about  what  and 
how  much  should  be  given  up  in  order  to  increase  personal  and  Tribal 
economic  well-being.   The  role  of  information  here  is  to  indicate  for 
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each  potential  economic  development  being  considered  what  the  effects 
of  the  developments  will  be  on  economic,  social-cultural,  and  environ- 
mental conditions  on  and  near  the  Reservation.   With  this  information, 
each  person  can  decide  his  own  preferences  for  or  against  a  given 
development.   Then,  through  careful,  thoughtful  discussion  and 
deliberation  based  upon  individual  values  and  upon  information  about 
development  alternatives,  wise  choices  can  be  made  which  will  serve 
the  best  long  term  interests  of  the  Northern  Cheyennes  in  terms  of 
their  economic  well-being,  the  continuation  of  valued  social  and 
cultural  traditions,  and  preservation  of  the  physical  environment  of 
the  Reservation. 

Thus,  the  purpose  of  the  Rho  Corporation's  efforts  is  to  provide 
information  relevant  to  Northern  Cheyenne  decision  making  and  planning. 
This  purpose  was  pursued  along  two  paths.   The  first,  and  in  Rho's 
opinion,  the  most  important,  is  long  term  in  nature.   It  is  the  design 
for  permanent  installation  at  NCRP  of  an  information  system  which  will 
provide  the  Tribe  with  the  ability  to  collect,  organize,  analyse  and 
distribute  information  relevant  to  important  development  and  planning 
issues.   This  information  system,  if  installed,  would  be  a  permanent 
resource  of  the  Tribe.   It  would  be  operated  by  NCRP  staff  researchers 
and  would  rely  as  little  as  possible  upon  costly  outside  expertise.   It 
is  seen  as  forming  an  important,  permanent  part  of  the  Northern  Cheyenne 
Tribe's  overall  decision  making  and  planning  processes.   Rho  has  been 
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responsible  for  an  overall  design  of  the  decision  information  system 
and  for  the  specifically  "economic"  elements  of  the  system.   The 
overall  purpose  of  the  system  has  been  discussed  above.   The  specifically 
economic  elements,  which  will  be  discussed  in  detail  in  following 
sections,  chapters,  and  appendices,  include  (1)  the  collection  and 
evaluation  of  economic  data  concerning  past  and  current  conditions  on 
and  near  the  Reservation,  (2)  the  creation  of  an  economic  feasibility 
analysis  capacity  which  would  permit  the  Tribe  to  determine  whether 
projects  being  considered  for  development  are  likely  to  prove  feasible 
in  the  narrow  sense  of  being  able  to  generate  enough  revenues  to 
cover  operating  and  capital  costs,  (3)  the  design  of  an  economic  iiiq)act 
projection  analytical  capacity  which  would  permit  the  NCRP  to  analyse 
the  economic  impact  on  the  Reservation  of  alternative  developments. 
These  impacts  would  include:   population  increases,  employment  increases, 
housing  requirement  increases,  income  increases.  Tribal  revenue  increases 
etc.   As  was  indicated  above,  these  are  important  elements  in  deciding  on 
the  desirability  or  undesirability  of  a  potential  project.   Rho's 
efforts  are  designed  to  provide  the  ability  to  generate  this  important 
information.   Impacts  on  social-cultural  and  physical  environmental 
conditions  expected  from  potential  developments  are  equally  important. 
These  areas  are  the  responsibility  of  NCRP  staff  researchers  in  these 
fields. 

The  second  aspect  of  the  Rho  Corporation's  efforts  to  provide 
decision  information  for  the  Northern  Cheyenne  consists  of  carrying  out 
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preliminary  analyses  of  the  feasibility  and  economic  impacts  of 
three  potential  economic  developments  on  and  near  the  Reservation. 
These  analyses  are,  as  they  were  intended  to  be,  preliminary  in  that 
they  would  require  further  work  before  great  reliance  should  be  placed 
on  the  details  of  their  findings.   At  a  broader  level,  however,  they 
do  provide  good  "first  approximation"  information  and  especially,  they 
do  present  the  Tribe  with  information  about  what  general  types  of 
development  projects  may  be  reasonable  for  them  to  pursue  and  what 
general  types  and  levels  of  impacts  to  expect. 

An  important  point  about  these  preliminary  analyses  must  be  made 
here:   The  analysis  of  the  project  in  terms  of  its  feasibility  and 
potential  economic  impacts  does  not  indicate  a  desire  to  plan  and  carry 
out  the  project.   As  an  example,  the  analysis  of  a  large  scale  coal 
mine  for  sale  of  coal  to  the  Midwestern  market  does  not  indicate  a 
committment  to  that  project.   Rather,  it  indicates  a  recognition  that 
the  Tribe  is  in  a  position  to  exploit  its  coal  reserves  if  it  is  found 
desirable  to  do  so.   This  desirability  issue  is  what  is  addressed  by 
the  analyses.   The  determination  that  such  a  project  is  probably 
economically  feasible;  i.e.,  that  it  could  make  a  profit,  does  not 
imply  that  it  is  desirable  from  the  standpoint  of  its  total  effect  on 
Northern  Cheyenne  life.   It  may  be  that  the  other  effects  of  the  project— 
the  number  of  people  that  would  move  into  the  area,  the  possible  negative 
effects  on  the  air  and  water  of  the  Reservation,  the  sharing  of  the 
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profits  between  the  Northern  Cheyennes  and  outside  financiers,  developers, 

etc. — would  be  viewed  as  so  undesirable  that  the  Tribe  would  decide 

to  forego  the  substantial  monetary  benefits  available  from  the  mine 

in  order  to  avoid  the  costs.   Again,  the  purpose  of  this  research  is 

to  provide  information  upon  which  the  Tribe  can  base  decisions,  not 

to  make  decisions  for  the  Tribe. 

B.   NATURE  AND  PURPOSE  OF  THE  DECISION  INFORMATION  SYSTEM 

This  section  will  briefly  summarize,  in  general  terms  the  organi- 
zation and  functioning  of  the  decision  information  system  whose  purposes 
have  been  discussed  above.   The  question  here  is  how  would  the  system 
be  organized  and  how  would  it  work  to  respond  to  the  decision  information 
requirements  of  the  Northern  Cheyenne  people?  Following  this,  discussion 
will  return  to  the  question  of  the  purposes  of  the  system  by  presenting 
examples  of  how  it  would  serve  decision  and  planning  needs  of  specific 
agencies  and  programs. 

1.   General  Description  of  the  Decision  Information  System 

The  following  flow  chart  (Figurel. 1)  presents  a  schematic  over- 
view of  the  system  and  its  functioning.   The  three  central  circles 
represent  the  three  main  components  of  the  system:   (1)  Preliminary 
Analysis  (2)  Feasibility  Analysis,  and  (3)  Impact  Analysis.   As  can 
be  seen,  the  primary  user  of  the  system  would  be  Tribal  planners-decision 
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makers,  usually  the  Tribal  Council  or  Tribal  programs.   It  may  be 
desirable  to  provide  service  to  other  users  such  as  the  BIA,  etc.   It 
is  intended  that  all  Tribal  members  would  be  served  by  the  system,  but 
in  an  organizational-operational  sense  such  use  would  probably  have 
to  be  channeled  through  the  Council  and/or  Tribal  programs. 

From  the  rectangular  box  on  the  left,  inquiries  and  requests 
for  information  and  analysis  about  potential  development  projects  or, 
in  fact,  any  other  issue  of  concern,  enter  the  system.   This  process 
is  simply  the  asking  of  questions  by  Tribal  officials  (and  possibly 
others)  about  issues  which  appear  important  to  them  and  about  which 
they  recognize  they  do  not,  as  yet  possess  sufficient  Information  to 
reach  well  thought  out  judgements  and  decisions  or  to  prepare  rational 
plans.   It  then  becomes  the  responsibility  of  the  NCRP  through  the 
information  system  to  attempt  to  answer  the  questions  asked.   The 
schematic  presented  in  the  figure  and  discussed  here  is  designed 
primarily  for  provision  of  information  about  potential  development 
projects.   It  should  be  pointed  out,  however,  that  the  system  can  also 
be  used  to  produce  data  and  analysis  which  are  not  related  to  specific 
development  alternatives.   An  example  of  this  is  the  population  projection 
capacity  which  has  been  used  to  provide  projections  of  future  Northern 
Cheyenne  populations  by  age  and  sex  in  the  absence  of  any  major  economic 
development,  but  under  different  assumptions  about  future  birth  and  death 
rates.   These  projections  have  proved  interesting  and  useful  for  many 
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purposes  even  though  they  are  not  concerned  with  the  impacts  and  effects 
of  economic  development  alternatives.   The  infornation  system  should 
be  able  to  respond  to  a  variety  of  such  questions.   It  is  not  limited 
just  to  the  specific  types  of  questions  emphasized  in  this  report. 

Once  the  questions  have  been  asked  and  the  type  of  project  to  be 
considered  by  the  researchers  established,  the  information  system  is 
used  by  the  researchers  to  attempt  to  analyze  the  feasibility  and 
impacts  of  such  developments.   The  first  step  in  this  process  is 
represented  by  the  circle  labeled  "Preliminary  Analyses."  This  step 
represents  both  a  sort  of  initial  investigation  of  the  nature  of  the 
project  type  being  considered  and  an  initial  screening  of  them  with 
the  intent  of  identifying  projects  whose  ability  to  cover  costs  is 
obviously  questionable  or  whose  economic,  social-cultural,  or  environ- 
mental impacts  would  obviously  be  so  undesirable  that  further  research 
(in  tenns  of  the  following  two  circles)  would  not  be  worth  the  cost 
involved.   An  example  of  this  is  provided  by  the  preliminary  feasibility 
analysis  done  on  the  question  of  off-Reservation  grazing  on  federal 
lands.   In  that  investigation,  it  was  discovered  that,  under  current 
Bureau  of  Land  Management  and  U.  S.  Forest  Service  policies  and  practices, 
little  hope  could  be  held  out  for  the  possibility  of  the  Tribe's  gaining 
the  required  grazing  rights  on  nearby  federal  lands.   Thus,  it  was  con- 
cluded that  further  research  into  this  question  should  be  discontinued. 
Only  if  the  Tribe  decides  it  wishes  to  undertake  the  lengthy  and  costly 
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legal  contest  required  to  attempt  to  secure  required  rights  or  decides 
to  attempt  to  purchase  private  lands  to  which  such  rights  are,  in  a 
practical  sense,  attached,  should  research  on  this  type  of  project 
be  continued.   If  such  a  decision  is  made,  the  Tribal  Council  would 
ask  the  NCRP  to  look  further  into  the  feasibility  and  impacts  of  the 
project  as  represented  by  the  "Return  for  Further  Analysis"  arrow. 

Projects  which  are  not  found  in  preliminary  analysis  to  be  obviously 
questionable  in  terms  of  either  their  feasibility  or  the  undesirability 
of  their  economic,  social-cultural,  and/or  environmental  impacts  are 
then  advanced  to  the  next  stage  of  the  process,  that  represented  by 
the  "Feasibility  Analysis"  circle.   It  should  be  pointed  out  that  after 
the  preliminary  analysis  is  completed  and  before  further  work  is  done, 
a  report  on  the  preliminary  findings  should  be  made  to  the  Council 
and  other  interested  Tribal  members  so  that  they  may  be  kept  informed. 
This  is  important  since  the  decision  to  undertake  the  development  or 
not  must  remain  with  the  Tribe  and  they  must  be  kept  informed  especially 
about  tentative  findings  of  infeasibility  or  major  undesirable  impacts 
produced  in  the  preliminary  analysis  stage. 

In  the  feasibility  analysis  stage,  the  narrow  question  of  the 
potential  economic  profitability  of  the  proposed  project  is  investigated. 
Here,  the  issue  is  whether  the  project  will  be  able  to  generate  sufficient 
revenue  from  the  sale  of  its  products  to  cover  the  costs  of  buying 
machines  and  equipment,  buying  supplies,  borrowing  money  to  cover  start 
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up  costs  and  operating  costs,  paying  wages  and  salaries,  etc.   The 
feasibility  analysis  stage  seems  essential  as  part  of  the  process  for 
two  reasons:   (1)  The  Tribe  is  considering  undertaking  several  economic 
development  projects  on  its  own  initiative.   The  feasibility  analysis 
stage  would  be  very  useful  in  selection  and  planning  of  these  projects. 
(2)   Outside  developers  frequently  approach  the  Tribe  with  proposals 
to  develop  Tribal  resources.   The  ability  of  the  Tribe  to  determine 
the  feasibility  of  these  proposals  would  allow  the  Tribe  to  devote 
serious  attention  only  to  those  which  have  a  chance  of  being  successful. 
Again  it  must  be  emphasized  here  that  feasibility  analysis  provides 
only  part  of  the  information  required  for  development  planning  and 
decision  making.  Feasibility  analysis  can  tell  the  Tribe  which  projects 
would  most  likely  prove  successful  from  the  point  of  view  of  making  a 
profit  and  which  would  not.   Of  those  projects  which  would  probably  be 
profitable,  feasibility  analysis  tells  little  if  anything  about  their 
other  economic,  social-cultural,  and  physical  environmental  effects. 
These  effects  are  analyzed  and  projected  into  the  future  in  the  last 
stage  of  the  process  represented  by  the  "Impact  Analysis"  circle  in 
Figure  1,1. 

Figure  1. 2  represents  an  expanded  schematic  view  of  the  impact 
analysis  component  of  the  overall  information  system.   When  a  potential 
economic  development  project  has  been  determined  to  be  feasible;  i.e., 
the  development  will  probably  be  able  to  cover  its  costs  out  of  revenues 
from  the  sale  of  its  products,  it  enters  the  impact  analysis  stage  as 
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indlcated  by  the  small  arrow  on  the  left  of  the  circle.   The  purpose 
of  this  stage  is  to  analyse  the  project  with  respect  to  the  effect  it 
would  have  on  important  aspects  of  Northern  Cheyenne  life  on  and  near 
the  Reservation.   These  effects,  or  impacts,  are,  as  indicated  earlier, 
broken  down  into  economic  impacts,  social-cultural  impacts,  and  physical 
environmental  impacts.   It  is  essential  that  the  Northern  Cheyenne 
have  information  about  all  three  types  of  impacts  because  all  three 
are  profoundly  important  to  the  overall  well-being  of  the  Tribe,  the 
happiness  each  individual  member  of  the  Tribe  finds  living  on  or  near 
the  Reservation,  and  the  very  survival  of  the  Northern  Cheyenne  as  a 
separate  people  whose  life  style  is  based  upon  traditional  values  and 
ways  of  living. 

The  unfortunate  but  unavoidable  fact  is  that  any  project  which 
proves  feasible  in  the  feasibility  analysis  stage  will  be  found  to 
have  both  desirable  impacts  (benefits)  and  undesirable  impacts  (costs) 
in  the  impact  analysis  stage.   (It  may  be  that  some  project  will  have 
only  benefits  or  only  costs,  but  this  is  so  unlikely  that  it  is  not 
considered  here.)   The  hard  job  of  economic  development  decision 
making  is  centered  upon  identifying  what  desirable  impacts  will  be 
produced  and  what  undesirable  impacts  will  be  produced  and  then  deciding, 
based  upon  the  values  and  goals  of  the  Tribe,  whether  the  benefits 
(desirable  impacts)  outweigh  the  costs  (undesirable  impacts) .   If  they 
do,  it  would  be  in  the  Tribes  best  interest  to  undertake  the  project  in 
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order  to  receive  the  benefits,  but  knowing  that  the  costs,  or  undesirable 
impacts,  must  be  accepted  also.   If  the  benefits  do  not  outweigh  the 
costs  from  the  point  of  view  of  the  values  and  objectives  of  the  Tribe, 
then  the  project  should  not  be  undertaken.   In  this  case,  the  Tribe 
would  decide  that  the  benefits — which  might  be  very  large  money  incomes 
for  the  Tribe  and  its  members — are  not  worth  the  costs  that  would  have 
to  be  accepted  to  receive  those  benefits.   In  some  cases  those  costs 
could  consist  of  the  virtual  destruction  of  the  Reservation  as  a 
Northern  Cheyenne  Tribal  land  base  and,  in  fact,  the  elimination  of  the 
Northern  Cheyenne  as  separate  people.   In  other  cases,  the  costs  may 
not  be  so  extreme,  but  still  large  enough  that  they  outweigh  the 
benefits  of  a  specific  project. 

This  discussion  illustrates  again  the  importance  of  the  decisions 
being  made  and  the  difficulty  of  making  them.   Also,  it  explains  why 
the  Tribe  has  adopted  a  very  cautious  "go  slow"  policy  on  making  such 
decisions.   The  Tribe  wants  as  much  information  as  possible  before  being 
willing  either  to  commit  the  future  of  the  Tribe  to  any  specific  develop- 
ment or  to  reject  as  too  costly  even  any  development  alternatives 
which  may  hold  out  the  prospect  of  virtually  certain  economic  prosperity. 
It  is  the  purpose  of  the  information  system  to  provide  such  information 
and  of  the  impact  analysis  phase  to  analyse  the  economic,  social- 
cultural,  and  physical-environmental  impacts  of  the  various  development 
alternatives. 
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Attention  will  now  be  turned  to  the  specific  types  of  information 
to  be  developed  in  the  impact  analysis  stage  to  measure  the  impacts 
of  potential  economic  developments.   Referring  back  to  Figure  1.2, 
it  is  seen  that  such  impacts  are  divided  into  three  general  categories: 
economic,  social-cultural,  and  physical  environmental.   Within  each 
general  category,  specific  elements  are  identified  for  examination.   In 
the  economic  impacts  category,  for  example,  some  of  the  elements  to 
be  analysed  are:   Direct  Project  Employment  by  occupation.  Direct 
Project  Tribal  revenues  from  leases,  royalties,  etc.,  Indirect-Induced 
Population  (changes)  by  age,  sex,  race,  Indirect-Induced  Income  to 
individuals,  etc.   Each  of  these  will  be  discussed  briefly  below.   It 
must  be  remembered  that  the  expertise  of  the  Rho  Corporation  is  limited 
to  the  economic  impact  category.   Thus,  the  elements  listed  in  the  social- 
cultural  and  physical  environmental  categories  have  been  suggested  by 
NCRP  staff  researchers  in  those  areas.   An  analysis  of  Tribal  members' 
principal  concerns  about  the  social-cultural  and  physical  environmental 
impacts  of  coal  development  are  presented  in  Volume  I,  Chapter  IV. 
Further  analysis  of  social -cultural  and  physical  environmental  impacts 
can  be  found  in  the  Northern  Cheyenne  Air  Quality  Redesignation  Report 
and  Request,  prepared  by  the  Northern  Cheyenne  Tribe  for  the  Environmental 
Protection  Agency,  Region  VIII,  Denver,  Colorado. 

Returning  to  the  economic  Impacts  category,  it  can  be  seen  that 
these  are  broken  down  into  two  sub-categories:   (1)  Direct  project  impacts 
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and  (2)  Indirect-induced  impacts.   This  breakdown  is  for  analytical 
convenience  only.   It  does  not  indicate  that  either  subcategory  is  more 
or  less  important  than  the  other. 

Direct  project  impacts  refers  to  those  impacts  resulting  from  the 
development  being  considered  itself.   Indirect-induced  impacts  are 
those  impacts  which  the  proposed  development  would  cause  to  come  about 
(i.e.,  induce)  in  the  area,  but  which  are  not  part  of  the  development 
itself.   For  example,  if  the  Tribe  were  considering  the  possibility  of 
a  major  Tribally  financed  and  operated  Itimber  mill  near  the  Reservation, 
the  direct  inpacts  of  the  project  would  include:   (1)  employment  in 
the  mill  and  supporting  operations,  such  as  truck  driving,  etc.,  (2) 
the  number  of  Northern  Cheyenne  that  would  have  to  be  trained  to  take 
these  jobs  or  as  many  of  them  as  possible,  (3)  the  additional  non- 
Cheyenne  labor  force  required  to  fill  jobs  for  which  no  Northern  Cheyenne 
are  available  or  could  be  trained  (the  occupational  breakdown  of  direct 
project  employment  is  obviously  important  here),  (4)  payroll  incomes 
to  direct  project  employees,  and  (5)  revenues  to  Tribal  government 
from  profits  produced  by  operating  the  mill. 

The  direct  project  inpacts  discussed  in  the  preceding  paragraph 
are  obviously  Important  considerations  in  evaluating  the  desirability 
or  undesirability  of  the  potential  economic  development  project  being 
considered.   But  they  are  far  from  being  all  the  impacts  to  be  expected. 
,         As  a  result  of  the  new  direct  impact  jobs,  more  money  is  in  the  hands 
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of  those  who  have  the  jobs.   Also,  to  the  extent  that  non-Cheyenne 
outsiders  are  required  to  fill  some  direct  project  jobs,  more  people 
will  move  into  the  area.   Thus,  both  from  the  indigenous  Cheyenne 
population  who  get  jobs  in  the  projects  and  from  people  moving  in  to 
take  jobs  not  filled  by  Cheyennes  more  goods  and  services  will  be  demanded, 
more  government  services  will  be  demanded,  etc.   These  Increased  demands, 
then,  cause  employment  to  increase  in  local  stores,  banks,  etc.   They 
require  government  agencies,  including  Tribal  programs,  to  expand  to 
provide  more  services.   They  cause  an  increase  in  housing,  construction 
activity,  etc.   These  increases  begin  the  induced  impacts  of  the  project. 
For  all  those  who  participate  in  these  induced  effects,  their  own 
incomes  increase  and  they  in  turn,  induce  another  "round"  of  demand 
for  more  and/or  better  goods,  services,  housing,  etc.,  and  induce  still 
further  growth.   There  is,  of  course,  a  limit  to  the  extent  of  those 
rounds  of  growth  induced  by  any  initial  project.   The  point  is  that 
the  induced  response  to  the  direct  project  impacts  will  usually  be 
significant  and  may,  in  some  cases,  be  larger  than  the  direct  project 
impacts  that  caused  them.   Thus,  the  indirect-induced  impacts  are  at 
least  as  important  and  considering  the  desirability  or  undesirability  of 
a  potential  economic  development  project. 

In  Figure  1.2,  the  following  are  listed  as  the  Important  indirect- 
induced  economic  Impact  measures.   (1)  Population  broken  down  by  age, 
sex,  and  race  on  and  near  the  Reservation  is  possibly  the  single  most 
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Important  measure  of  the  Impact  of  an  economic  development,  especially 
in  an  area  which  has  a  small  population  base  to  begin  with.   (For 
convenience,  the  population  effects  of  direct  project  impacts  are 
grouped  with  those  of  the  indirect-induced  impacts  for  analysis.) 
(2)  Migration  will  constitute  the  most  variable  part  of  population 
increases  in  response  to  development  projects.   It  is  important  to  know 
how  much  migration  to  expect  not  only  as  part  of  analysing  total  population 
impacts,  but  also  because  of  the  fact  that  migration  into  the  area 
represents,  to  a  large  extent,  the  increase  in  non-Cheyenne  outsiders 
to  be  expected.  This  is  important  in  terms  of  social-cultural  impact 
analysis.   (3)   Employment  by  industry  and  occupation,  along  with 
(A)  income  to  individuals  from  such  employment,  can  be  viewed  as  the 
"connecting  link"  between  direct  project  iiqjacts  and  indirect-induced 
impacts.  Remember  that  this  employment  and  income  does  not  involve 
the  development  itself,  such  as  the  saw  mill  in  the  example  above,  but 
rather  the  employment  in  stores,  banks,  government  agencies  and 
programs,  etc.,  which  are  induced  in  the  area  by  the  development.   (5) 
The  unemployment  rate  is  a  good  measure  of  both  economic  opportunity 
and  the  ability  and  willingness  of  people  in  an  area  to  take  advantage 
of  such  opportunities.   (6)   In  terms  of  magnitude  of  problems  created 
by  an  economic  development  project,  the  effect  on  housing  demands  is 
often  the  most  critical,  again  especially  in  areas  with  a  small  housing 
stock  to  begin  with.   In  both  deciding  on  the  desirability  or  undesirability 
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of  a  potential  economic  development  project,  the  impact  of  the  project 
on  the  local  housing  market  must  be  given  serious  attention.   Also, 
if  a  project  is  found  to  be  desirable  and  is  to  be  undertaken,  planning 
for  meeting  resulting  housing  needs  on  both  a  short  run-temporary  and 
a  more  long  run-permanent  basis  must  be  given  a  high  priority.   (7) 
One  of  the  most  important  government  services  is  education.   Thus, 
projection  of  impact  of  the  project  on  school  age  populations  is 
extremely  important,  both  to  the  desirability  of  the  project  and  to 
planning  for  the  impacts  of  any  project  which  is  to  be  undertaken. 
(8)   Other  public  services  which  would  be  affected  by  the  project 
include  police,  public  health,  mental  health,  etc.   The  impact  of  the 
project  on  each  of  these  is  important  to  both  evaluation  of  the  project 
in  terms  of  costs  it  would  impose  and  to  planning  for  the  impacts  of 
any  project  selected  as  desirable  and  actually  undertaken.   (9)   Finally, 
there  may  be  some  impact  on  Tribal  revenue  related  to  the  development, 
but  not  directly  generated  by  it  in  the  form  of  profits,  in  the  example 
above,  lease  payments,  royalties.   These  may  take  the  form  of  taxes, 
if  it  is  determined  that  Tribal  governments  have  taxing  authority, 
recreational  permit  fees,  etc.   To  the  extent  that  the  Tribe  has 
authority  to  impose  such  levies,  the  induced  impact  of  the  development 
on  the  revenues  generated  by  them  could  be  significant  as  a  source  of 
financing  to  meet  costs  imposed  by  the  project. 

An  Important  point  about  all  three  analytical  stages  of  the  decision 
information  system — preliminary  analysis,  feasibility  analysis,  and 
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impact  analysis — must  be  made  here.   This  point  Is  the  obvious  one  that 
these  analyses  are  carried  out  about  events  which  have  not  occurred 
as  yet  and,  in  fact,  may  never  occur.   What  is  being  analysed  is  the 
feasibility  and  impact  of  potential  economic  development  projects 
well  before  any  work  to  implement  such  a  project  is  undertaken.   The 
purpose  is  to  provide  information  about  the  potential  project  before 
it  is  carried  out  so  that  the  Tribe  can  determine  whether  it  would  be 
in  their  interest  to  undertake  or  encourage  the  project  without  having 
to  actually  experience  the  benefits  and  costs  of  the  project.   But 
again,  the  information  is  about  potential  future  conditions. 

The  importance  of  this  obvious  future  orientation  of  the  analysis 
is  that  it  makes  the  implications  produced  from  the  research  uncertain 
in  terms  of  both  the  feasibility  and  types  of  magnitudes  of  impacts. 
Because  the  work  is  concerned  with  an  event  which  has  not  actually 
occurred  the  analysis  may ■ inadvertently,  either  (1)  fail  to  include 
some  element  which  significantly  affects  either  the  feasibility  of 
the  project  or  its  impacts  on  residents  of  these  or  both,  or  (2)  it 
may  Incorporate  assumptions  about  some  aspects  of  the  project  itself 
or  indirect-induced  responses  to  it  which  do  not  realistically  reflect  what 
would  actually  occur  if  the  project  were  undertaken.   Uncertainty  of 
this  sort  cannot  be  eliminated  from  future  oriented  research  and  analysis 
of  the  sort  included  in  the  information  system.   Both  the  researchers 
carrying  out  the  analysis  and  the  Tribal  metAers  and  officials  using 
the  resulting  information  must  bear  this  in  mind  at  all  times.   This 
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caution  about  uncertainty  does  not,  of  course,  indicate  that  the  results 
of  feasibility  and  impact  analyses  are  not  good  indicators  of  these 
aspects  of  potential  development  projects.   Rather,  it  means  that  the 
analyses  produce  the  best  possible  estimates  of  future  feasibilities 
and  impacts.   While  there  will  probably  be  differences  from  these 
implications  if  any  project  is  actually  implemented  these  differences 
should  be  rather  small. 

2.   Further  Discussion  of  the  Purposes  of  the  Decision  Information  System 

Perhaps  the  several  pages  of  discussion  earlier  in  this  chapter 
has  adequately  introduced  and  developed  the  role  of  the  information 
system  in  Tribal  decision  making  regarding  the  issue  of  the  feasibility 
and  desirability  or  undesirability  of  various  potential  economic 
development  projects.   This  topic  will  not  be  further  discussed  here. 
In  this  section,  a  brief  introduction  of  the  role  of  the  information 
system  as  part  of  the  planning  and  decision  making  processes  which  are 
part  of  the  day  to  day  operation  of  Tribal  government  is  presented. 

Potential  users  of  the  proposed  information  system  on  the  Northern 
Cheyenne  Reservation  include  virtually  all  persons  concerned  with 
Tribal  decisions.   Obviously,  the  Tribal  Council  and  President  are 
involved  in  major  decisions  which  will  have  far  reaching  impacts 
on  the  well-being  of  the  Tribe  and  its  members.   Perhaps  the  most 
obvious  of  these  are  economic  development  decisions  of  the  type  discussed 
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earlier.   However,  these  officials  are  responsible  for  other  major 
decisions  such  as  the  decision  to  undertake  the  EPA  Class  I  air 
designation  effort.   Still  another  major  responsibility  of  top  Tribal 
officials  is  the  setting  of  priorities  amang  Tribal  programs  and 
establishing  new  programs  to  meet  new  or  newly  recognized  needs  of  the 
Northern  Cheyenne  people. 

At  a  different  level,  much  planning  and  decision  making  of  both 
a  policy  and  a  day  to  day  operational  nature  is  the  responsibility  of 
the  functional  agency  heads  and  directors.   It  is  the  function  of  these 
people  to  administer  their  programs  so  that  agency  spending  produces 
as  much  service  tc  the  people  as  possible,  or  perhaps,  that  required 
services  are  provided  at  the  lowest  possible  cost.   In  order  to  do  a 
good  job  of  planning  for  their  programs'  future  functioning,  program 
administrators  require  substantial  information.   For  example,  the 
Community  Health  Representatives  (CHR)  program  should  expect  to  be 
required  to  concentrate  on  a  different  set  of  health  problems  if  a 
significantly  younger  population  is  established  on  the  Reservation 
as  a  result  of  either  decreased  out-migration,  or  of  in-migration, 
resulting  from  some  major  development  project  than  they  would  face 
if  an  older  population  is  expected  to  result  from  continued  out-migration 
of  many  of  the  younger  generation  due  to  lack  of  economic  opportunity. 
Similarly,  the  problems  the  CHR  program  should  plan  for  will  vary  with 
expected  personal  incomes,  changes  in  public  sanitation  systems,  etc. 
Finally  the  resources  this  program  will  have  to  work  with  might  be 
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substantially  higher  with  a  development  project  than  without  it  and 
this  should  significantly  influence  program  planning  and  decision 
making. 

Also,  on  the  Reservation  are  such  agencies  as  CDC  and  EDA  whose 
purpose  is  explicitly  to  promote  economic  development  on  the  Reservation. 
Infornation  regarding  both  the  economic  feasibility  of  proposed 
developments  and  the  nature  and  extent  of  their  impacts  on  Reservation 
economic,  social,  cultural,  and  physical  environments  should  be  essential 
in  guiding  these  agencies'  decisions. 

Finally,  since  it  is  they  who  will  ultimately  receive  the  benefits 
and  pay  at  least  some  of  the  costs  of  most  Tribal  decisions,  especially 
the  social-cultural  and  physical  environmental  costs  discussed  earlier 
in  this  chapter.  Tribal  members  at  large  must  play  a  role  in  decision 
making.   While  this  role  may  not  always  be  a  direct  one,  it  should 
always  be  based  upon  good  information.   In  some  cases,  direct  participation 
may  be  called  for  as  in  the  case  of  a  prospective  Tribal  referendum 
on  coal  development.   Here  especially,  an  electorate  informed  on  both 
the  economic  feasibilities  and  the  social-cultural,  environmental,  and 
economic  impacts  of  proposed  alternative  courses  of  action  is  essential 
to  arriving  at  a  wise  choice  through  the  referendum. 

Thus,  even  though  economic  development  decision  making  is  an 
extremely  important  use  to  which  the  information  system  can  be  put, 
the  system  should  also  become  an  essential  part  of  Tribal  governmental 
planning  and  decision  making  at  both  the  general  policy-priority  setting 
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level  (Tribal  Council  and  Tribal  Chairman)  and  at  the  program  level. 
The  need  to  produce  infoirmation  on  a  routine  basis  for  both  these 
uses  is  the  reason  why  the  NCRP  and  the  Rho  Corporation  as  its 
contractors,  have  concentrated  on  designing  a  system  which  could  be 
installed  at  the  NCRP  and  operated  on  a  day  to  day  basis  as  a  continuing 
information-research~analysis  resource  of  the  Northern  Cheyenne  people 
and  their  Tribal  government.   The  following  section  of  this  chapter 
summarizes  the  specific  research  and  analysis  efforts  of  Rho  in  this 
project.   This  summary  both  (1)  presents  useful   first  cut   analysis 
of  the  issues  addressed  and  (2)  provides  illustrations  and  examples  of 
the  kinds  of  information  the  information  system  will  provide  to  support 
Tribal  planning  and  decision  making  if  it  is  actually  implemented  at 
NCRP. 

C.   PRELIMINARY  ANALYSIS 

This  section  provides  a  summary  of  the  investigations  and  analyses 
undertaken  by  the  Rho  Corporation  in  completion  of  the  second  major 
purpose  of  its  work  for  the  NCRP,  the  preliminary  analysis  of  specified 
economic  development  alternatives  in  terms  of  their  feasibility  and 
the  economic  component  of  their  impact  on  life  on  and  near  the  Reser- 
vation.  It  must  be  emphasized  here  that,  except  for  the  Indian 
population  projection  work,  the  analyses  reported  upon  in  this  and 
following  chapters  are  preliminary  in  nature.   They  are  not  produced 
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through  rigorous  application  of  the  feasibility  and  inpact  analysis 
procedures  designed  as  part  of  the  decision  information  system,  but 
rather  used  only  parts  of  these  as  the  designs  and  supporting  data 
became  available.   If  the  information  system  is,  in  fact,  installed 
and  made  part  of  NCRP's  overall  research  and  analysis  functions, 
future  work  will  be  carried  out  by  NCRP  staff  utilizing  these  analytical 
tools. 

Investigations  and  analyses  completed  can  be  organized  into  four 
categories  for  this  summary  presentation:   (1)  investigation  into  data 
sources  available  for  incorporation  into  the  information  system,  (2) 
participation  in  the  identification-specification  of  potential  economic 
development  projects  to  be  analysed,  (3)  carrying  out  of  project 
feasibility  analyses,  and  (4)  carrying  out  of  analysis  of  the  economic 
component  of  project  impact  analysis — remember  that  social-cultural 
and  physical  environmental  impact  analyses  are  the  responsibility  of 
the  relevant  NCRP  research  staff. 

1 .   Data  Sources 

The  basic  raw  material  of  any  information  system  which  is 
intended  to  provide  numerical  information  about  current  and  potential 
future  conditions  is  the  data  incorporated  into  the  system.   There 
are  two  basic  types  of  sources  of  data:   (1)  primary  research  and 
(2)  collection  of  data  from  secondary  sources.   Primary  research 
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consists  of  surveys — such  as  the  NCRP  household,  business,  and 
government  agency  surveys — and  census — such  as  the  Tribal  census  also 
conducted  by  the  NCRP.   Primary  research  Is  Intended  to  generate  data 
which  does  not  exist  before  the  survey  or  census  is  carried  out. 

Secondary  data  sources  are  agencies,  usually  federal,  state, 
or  local  government  agencies,  which  collect  data  for  the  major  purpose 
of  supporting  the  administration  of  agency  programs.   Thus,  for  example, 
information  about  primary  education  can  be  obtained  from  administrative 
records  of  local  school  boards;  information  about  county  employment 
can  be  obtained  from  state  departments  of  employment  security  and 
the  Federal  Bureau  of  Economic  Analysis;  and  a  large  volume  of  detailed 
data  on  area's  population  and  economy  is  available  from  the  U.  S. 
Census  Bureau. 

Both  primary  and  secondary  sources  offer  advantages.   Primary 
research  can  be  designed  to  produce  data  which  is  tailored  specifically 
to  the  needs  of  the  research  to  be  carried  out,  but  it  tends  to  be 
much  more  expensive  than  reliance  on  secondary  sources  and,  since 
surveys  and  censuses  are  not  usually  carried  out  yearly,  they  do 
not  produce  a  history  of  relevant  changes  over  time.   This  is  partly 
true  even  of  the  decennial  U.  S.  census  since  the  questions,  coverage, 
and  reporting  details  vary  from  census  to  census  and  also  the  ten  year 
interval  is  too  long  for  many  purposes.   Data  from  secondary  sources 
usually  is  much  simpler  to  collect  than  is  primary  data  and  Is  less 
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expensive  than  are  primary  research  projects.   Secondary  sources  also 
provide  data  on  a  routine  timely  basis  that  does  provide  a  history  of 
how  conditions  develop  and  change  over  time.   The  major  difficulty  with 
data  from  secondary  sources  is  that  it  often  does  not  provide  exactly 
the  information  required  by  a  particular  research  task.   This  is  because 
the  data  is  collected  primarily  for  agency  administration  purposes 
and  information  not  required  for  administration  does  not  appear  in 
the  data.   An  especially  troublesome  example  of  this  type  of  difficulty 
is  the  absence  of  racial  breakdowns  in  Montana  State  and  Bureau  of 
Economic  Analysis  employment  data.   Thus,  while  these  agencies  provide 
good  information  on  both  total  employment  in  Rosebud  and  Big  Horn  Counties 
and  its  industrial  detail,  they  do  not  deal  with  the  question  of  employment 
of  Northern  Cheyennes  or  other  Indians.   For  many  purposes,  of  course, 
the  absence  of  racial  detail  would  not  be  important,  but  the  usefulness 
of  these  sources  to  the  Northern  Cheyenne  would  be  much  greater  if 
Indian  employment  could  be  identified. 

During  the  talks  which  resulted  in  the  Rho  subcontract  with  the 
NCRP,  it  was  agreed  that  both  primary  and  secondary  sources  would 
have  to  be  used  in  the  work  of  NCRP's  socio-economic  section.   NCRP 
staff  was  to  carry  out  primary  research  in  the  forms  of  a  household 
survey,  a  business  survey,  and  a  government  agency  survey.   Rho  was 
to  investigate  federal,  state,  and  local  government  agencies  as 
secondary  sources  of  required  data  and  evaluate  each  source  identified 
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in  terms  of  the  usefulness  of  Its  information  for  NCRP's  purposes. 

Due  to  unfortunate  delays  in  survey  design  and  administration, 
results  of  the  surveys  did  not  become  available  in  time  to  be  fully 
incorporated  into  the  work.   It  is  intended  that,  if  NCRP  implements 
the  decision  information  system  discussed  in  this  report  that  the  surveys 
will  form  an  important  part  of  the  data  base  upon  which  the  system  is 
to  be  based.   The  results  of  the  surveys  appear  in  the  "Statistical 
Handbook"  prepared  by  the  NCRP.   These  will  not  be  further  discussed 
here. 

The  main  purpose  of  Rho's  investigations  into  secondary  data 
sources  has  been  to  identify  sources  which  can  provide  routine  data 
inputs  into  the  NCRP  decision  information  system  and  to  evaluate  these 
in  terms  of  their  usefulness  in  that  system.   Thus  two  kinds  of 
information  were  generated  from  these  investigations:   (1)  the  data 
themselves — i.e.,  the  n'jmber  of  employees,  number  of  school  enrollees, 
etc. — ,  and  (2)  a  description  and  evaluation  of  each  data  element 
and  its  source.   Both  types  of  information  are  presented  and  summarized 
in  following  chapters  and  appendices.   In  those  chapters  and  appendices, 
much  information  is  presented  which  has  not  been  put  to  use  in  the 
analyses  carried  out  in  this  project.   It  is  thought  important  to 
include  this  type  of  material  as  part  of  the  information  system 
because  not  all  requirements  of  that  system  can  be  foreseen  at  this  time. 
In  the  future,  as  those  who  operate  the  system  for  the  NCRP  need  more 
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and  different  kinds  of  data,  they  can  refer  to  this  material  for 
guidance  about  where  to  look  and  where  not  to  look  for  additional 
secondary  source  data.   In  other  words,  from  the  point  of  view  of 
designing  and  operating  a  decision  information  system,  it  is  essential 
to  have  information  about  inforimtion  as  well  as  to  have  the  information 
itself. 

In  this  chapter,  it  would  be  inappropriate  to  introduce  each 
secondary  source  investigated  or  to  present  detailed  discussions  of 
collected  data  or  the  data  themselves.   Rather,  only  brief  statements 
of  the  most  important  types  of  information  collected  from  secondary 
sources  will  be  presented. 

a.   Indian  Population  on  the  Northern  Cheyenne  Reservation 

Table  I.  1 

Indian  Population  on  the  Northern  Cheyenne  Reservation 

Year    Male      Female     Total 

1970*    1101       1255       2557 

1976**   1433       1406       2839 

*  Source:   Subject  Report  -  American  Indians  (PC (2) -IF) 

U.  S.  Department  of  Commerce,  Bureau  of  Census 
Washington,  D.  C. ,  1973. 

**  Source:   1976  Northern  Cheyenne  Tribal  Census 
conducted  by  the  Northern  Cheyenne 
Research  Project. 
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It  must  be  noted  here  that  the  1970  census  tended  to  undercount 
all  Indians.  Thus  the  1970  figures  in  Table  I.l.  are  probably  low 
and  the  indicated  increase  from  1970  to  1976  is  probably  overstated. 
Nevertheless  the  figures  do  indicate  a  significant  population  increase 
over  this  six  year  period.  This  increase,  if  continued,  will  impose 
significant  new  problems  on  the  Reservation  economy  and  the  Northern 
Cheyenne  Tribal  Government. 

b.   Vital  Behavior  (births  and  deaths) 

Several  secondary  sources  of  birth  and  death  records  for  Indian 
groups  which  include  the  Northern  Cheyenne  were  identified  and 
evaluated.   Rather  than  discuss  them  or  list  any  particular  one 
as  the  "best"  source,  summary  will  be  presented  here  of  the  final 
estimates  of  fertility  rates  and  survival  rates  estimated  from  these 
various  sources  and  used  in  the  population  projections  as  discussed 
below  and  in  following  chapters. 

The  term  "fertility  rate"  represents  an  estimate  of  the  number 
of  children  a  woman  in  a  given  age  group  will  probably  give  birth  to 
in  a  given  period  of  time.  Technically,  fertility  rates  are  defined 
as  the  nimiber  of  live  births  occurring  to  women  in  a  given  age  group 
during  a  given  period  of  time  divided  by  the  average  number  of  women 
in  that  age  group  during  that  period.   The  ages  15-44  are  usually 
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considered  to  be  the  ages  during  which  most  women  bear  most  of 
their  children  and  thus  are  called  the  fertile  years.   For  purposes 
of  this  project,  the  population  is  broken  down  into  five  year  age 
groups.   Thus,  fertility  rates  have  been  estimated  for  the  age 
groups  15-19,  20-24,  ...,  40-44.   Also,  because  of  the  requirements 
of  this  project,  five  year  intervals  are  used.   Thus,  the  rates 
appearing  in  Table  1.2.  and  Figure  1.3  represent  the  number  of  children 
each  woman  in  each  age  group  will  probably  give  birth  to  over  a  five 
year  period. 


5  year 

fertility 

rate 


Figure  1.3 

1970  Montana  Indian  and  Montana  Total 

Five  Year  Fertility  Rate  Estimates 


estimated  5  year  fertility 

rates  for  Montana  Indian 

-  -  estimated  5  year  fertility 
rates  for  all  Montana 
females 


15-19   20-24   25-29   30-34   35-39   40-44   female  ages 


Ages 
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Montana 

.7550 

Indian 

Montana 

.2915 

Total 
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Table  1.2 
1970  Montana  Indian  and  Montana  Total 
Five  Year  Fertility  Rate  Estimates 

20-24    25-29   30-34   35-39   40-44 
1.4000   1.0885   .7930   .3518   .1118 

.9635    .7435   .3455   .1520   .0440 

As  explained  in  later  chapters  and  appendices,  technical  consider- 
ations resulted  in  the  necessity  of  producing  and  using  fertility 
rate  estimates  for  Montana  Indians  as  a  whole  rather  than  for  Northern 
Cheyennes,  specifically.   No  data  base  has  been  found  which  is  sufficient 
to  the  task  of  breaking  Northern  Cheyenne  fertility  rates  out  separately. 

Note  that  the  fertility  rates  presented  here  are  analytical  results 
rather  than  data  elements  per  se.   The  data  upon  which  these  estimates 
are  based  are  counts  of  actual  numbers  of  births. 

As  with  birth  information,  several  sources  of  information  about 
deaths  of  Indians  were  identified.   The  same  type  of  summary  report 
will  be  presented  here  as  for  birth  information  presented  above;  i.e., 
estimates  of  survival  rates  produced  from  data  from  these  various 
sources  is  presented.   Survival  rates  are  the  probability  that  an 
individual  in  a  given  age  and  sex  group  who  is  alive  at  the  beginning 
of  a  period  will  still  be  alive  at  the  end  of  the  period.   Technically, 
survival  rates  are  defined  as  one  minus  the  death  rates,  where  the  death 
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rate  is  the  number  of  people  in  a  given  age  and  sex  group  who  die 
during  a  given  period  divided  by  the  average  number  of  people  in  that 
age  and  sex  group  during  the  period. 

Figure  1.4  and  Table  1.3  present  estimates  of  1970  Montana  Indian 
and  Montana  total  five  survival  rates  for  the  five  year  age  groups  0-4, 
5-9,  ...,  70-74  and  for  the  75+  age  group.   Also,  infant  survival 
rates,  which  are  subsequently  incorporated  into  the  0-4  age  group, 
are  shown.   These  are  the  interest  in  that  they  reflect  pre-natal 
care  problems  and  the  health  problems  of  the  new  born. 

c.   Education 

Current  educational  enrollment  figures  are  collected  by  the 
Tribe's  Career  Development  Program.   Primary  and  secondary  enroll- 
ments in  Autumn,  1976,  are  summarized  in  Table  1.4. 

Table  1.4 

Autumn  1976  Primary  and  Secondary  Indian  School  Enrollment 

Lame  Busby   Labre   Busby   Labre  Big    Col- 
School   Deer  Grade   Grade   High    High   Bend   strip  Total 

Northern     341   166     195     61      105    7      21    896 
Cheyenne 

Other         5    24      45     17       54    0      24    169 
Indian     

Total        346   190     240     78     159     7      45    1065 
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Table  1.3 
1970  Estimates  of  Montana  Indian  and  Montana  Total 
Five  Year  Survival  Rates 


Montana  Indian 

Male     Female 


Infant 

.9579 

.9647 

0-4 

.9465 

.9585 

5-9 

.9985 

.9950 

10-14 

.9960 

.9960 

15-19 

.9720 

.9825 

20-24 

.9643 

.9845 

25-29 

.9567 

.9685 

30-34 

.9490 

.9670 

34-39 

.9325 

.9535 

40-44 

.9190 

.9440 

45-49 

.9055 

.9290 

50-54 

.8995 

.9225 

55-59 

.8615 
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25-29 
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40-44 
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The  Career  Development  Program  also  indicates  that  a  total  of  142 
Northern  Cheyennes  are  enrolled  at  various  colleges  and  universities. 

d.   Economic  Data 

In  the  area  of  current  economic  data,  secondary  sources 
proved  to  be  lacking  in  terms  of  Indian  or  Northern  Cheyenne  specific 
information.   The  Bureau  of  Census  provides  1970  estimates  of  employ- 
ment and  income  but  these  are  both  out  of  date  and  subject  to  reser- 
vations deriving  from  the  tendency  to  undercount  Indians  discussed 
above.   The  U.  S.  Bureau  of  Economic  Analysis  provides  good  annual 
estimates  of  total  employment  and  earnings  by  industry  for  counties, 
but  they  do  not  provide  Indian  breakouts.   Similarly,  the  Montana 
State  Department  of  Employment  Security  has  provided  detailed  industry 
sector  employment  for  counties  relevant  to  Reservation  analysis,  but 
these  also  do  not  provide  racial  detail.   Thus,  what  is  known  about  Northern 

Cheyenne  employment  and  incomes  has  been  developed  from  primary  research — 
the  household,  business,  and  governmental  agency  surveys.   Since  these 
are  reported  in  another  volume,  they  will  not  be  summarized  here. 

This  completes  discussion  in  this  chapter  of  investigations  by 
Rho  into  secondary  data  sources.   In  general,  as  was  expected,  many 
sources  were  located.   Some  of  these  proved  very  helpful,  others  not. 
Some  particular  data  needs  were  found  not  to  be  available  in  the  form, 
detail,  and  timeliness  required  for  the  Northern  Cheyenne  decisions 
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information  system  designed  as  part  of  this  project.   These  needs 
must  be  met  by  primary  research  such  as  the  surveys  conducted  over 
the  last  year  by  NCRP. 

Two  comments  can  serve  to  conclude  this  section:   First,  the  Tribal 
Comptroller's  Office,  currently  being  developed,  should  prove  to  be 
a  very  valuable  secondary  data  source  for  future  research  and  analysis. 
Second,  the  investigations  of  secondary  data  sources  have  been  made 
possible  by  the  assistance  and  cooperation  of  personnel  in  each  of 
the  agencies  dealt  with.   In  subsequent  chapters,  proper  identification 
and  credit  is  given  to  each  of  these  people.   In  future  implementation, 
development,  and  use  of  the  information  system,  the  ability  to  call  on 
the  assistance  and  cooperation  of  these  individuals  at  the  sources  of 
secondary  data  will  prove  invaluable. 

2.   Participation  in  Specifications  of  Potential  Economic  Development 
Projects  for  Preliminary  Feasibility  and  Impact  Analysis. 

Before  its  participation  in  this  project  formally  began,  Rho 
personnel  participated  in  extensive  discussions  concerning  the  selection 
of  potential  economic  developments  to  be  subjected  to  economic  feasibility 
and  impact  analysis.   These  early  discussions  lead  to  the  refinement 
of  a  previously  proposed  set  of  four  development  policy  alternatives 
to  serve  as  framework  for  further  discussions  leading  to  the  selection 
of  a  small  number  (eventually  three  were  selected)  of  specific  develop- 
ment projects  to  be  subjected  to  analysis.   Five  policy  developments 


-44- 
were  finally  established.   These  were: 

Alternative  1:   Non-Coal  On-Reservation  Development 

Alternative  2:   Smaller  Scale  On-Reservation  Coal  Development 

Alternative  3:   Larger  Scale  Coal  Developments  on  or  Near 
the  Reservation 

Alternative  4:   Participate  in  Off-Reservation  Developments 
(Coal  or  Non-Coal) 

Alternative  5:   Non-Development 

These  five  alternatives  were,  of  course,  general  in  nature.   Their 
purpose  was  to  establish  several  directions  the  Northern  Cheyenne 
Tribe  might  wish  to  follow  in  selecting  development  projects  to 
improve  the  economic  well-being  of  the  Tribe  and  its  people.   In 
order  to  carry  out  the  required  analysis,  it  was  necessary  to  narrow 
down  this  list  of  general  alternatives  to  specific  projects  such  as 
specific  sizes  and  locations  of  coal  mines,   specific  types  of  non- 
coal  related  developments,  etc.   In  order  to  assist  in  this  narrowing 
down  and  selection  process,  Rho  prepared  a  discussion  paper  titled, 
"Preliminary  List  of  Potential  Economic  Development  Projects."  This 
paper  listed  a  total  of  17  potential  developments  which  could  be  con- 
sidered for  implementation  by  the  Tribe.   From  this  list,  NCRP 
personnel  eventually  selected  three  for   first  cut  preliminary 
analysis  in  this  project.   These  three  are:   (1)   small  scale 
development  of  the  Midway  Coal  Mine,  primarily  for  use  on  the 
Reservation  with  as  much  of  the  produced  coal  as  possible  being 
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distributed  to  Northern  Cheyenne  users  at  the  lowest  possible  cost; 

(2)  a  large  scale  coal  mine  located  near  the  Reservation,  but  not  on  it, 
for  export  of  coal  to  Midwestern  and/or  Pacific  Coast  markets; 

(3)  off-Reservation  grazing  of  cattle  on  U.  S.  Bureau  of  Land  Manage- 
ment or  Forest  Service  land  such  as  Custer  National  Forest.   Initial 
analysis  of  these  developments  are  summarized  in  the  next  two  sub- 
sections of  this  chapter  and  detailed  in  following  chapters  and 
appendices. 

This  subsection  can  be  concluded  with  a  summary  of  several  points 
about  the  selection  of  projects  for  analysis  made  in  the  above  cited 
discussion  paper: 

1.  Selection  of  a  potential  development  for  analysis  does  not 
indicate  a  desire  or  commitment  for  actually  carrying  out  the 
development.   It  may  represent  either  a  desire  to  undertake  the 
project,  or  a  desire  to  prevent  the  development  from  occurring, 
or,  more  likely,  a  desire  to  know  more  about  the  feasibility 
and  impact  of  the  project  before  forming  a  sound  judgement 

as  to  its  desirability. 

2.  The  developments  included  in  the  paper  were  suggestive  only; 
additions,  deletions,  modifications  were  encouraged. 

3.  Only  2  or  3  specific  developments  could  be  considered  in  the 
project  covered  by  this  report. 

4.  Water  related  developments  were  specifically  excluded  because 
the  Tribe  is  currently  involved  in  a  court  suit  regarding 

its  water  rights  and  because  of  limited  information  on  the 
Reservation  hydrosystem  Itself. 

3.   Preliminary  Feasibility  Analysis 

This  section  summarizes  analysis  of  the  feasibility  of  the 
three  potential  economic  developments  specified  for  analysis: 
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(1)  off-Reservation  grazing  on  Federal  land,  (2)  small  scale  on- 
Reservation  coal  mine  for  on-Reservation  use,  and  (3)  large  scale 
near-Reservation  coal  mine  for  export. 

a.   Off-Reservation  Grazing  on  Federal  Land 

At  the  preliminary  analysis  stage  of  the  analysis  process 
described  in  Section  II. A.,  above,  serious  questions  about  the 
possibility  of  the  Tribe's  undertaking  such  a  project  were  encountered. 
These  difficulties  are  primarily  legal  in  nature.   They  derive  from 
the  Taylor  Grazing  Act  of  1934,  which  controls  use  by  private  groups 
and  individuals  for  profit  of  land  owned  by  the  Federal  Government. 
Section  3  and  15  of  the  Act  deal  specifically  with  grazing.   Section  3 
covers  most  land  which  is  suitable  for  grazing  and  virtually  all  of 
the  best  federally  owned  grazing  land.   Under  the  teirms  of  Section  3, 
a  "reasonable"  annual  payment  per  AUM  is  required  in  return  for  a 
license  to  graze  a  given  number  of  animals  on  specified  tracts  of 
federal  land.   All  licenses  were  issued  shortly  after  passage  of  the 
Act  in  1934.   No  new  licenses  will  be  issued  unless  license  holders 
upgrade  the  AUM  bearing  capacity  of  the  land  at  their  own  expense. 
Licenses  are  inseparably  legally  tied  to  pieces  of  private  (base) 
property  which  must  be  in  the  possession  of  the  licensee.   It  is 
legally  impossible  to  secure  a  license  held  by  another  party  except 
by  purchase  of  the  base  property  and  applying  for  the  license  which 
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attached  to  it,  or  by  securing  the  transfer  of  the  license  from  one 
property  to  another.   This  latter  approach  is,  apparently,  discouraged 
by  BLM's  instruction  memo  number  76-250,  Methods  of  Estimating 
Benefits  and  Costs  of  Public  Range  Investment.   This  document  says 
that  grazing  privileges  are  inseparable  from  particular  private 
ranching  properties. 

Section  15  of  the  Taylor  Grazing  Act  covers  the  smaller  and  less 
desirable  grazing  tracts.   Section  15  also  requires  payment  of  a 
"reasonable"  annual  payment  per  AUM.   Under  Section  15,  grazing  privileges 
are  issued  and  reissued  according  to  the  qualifications  of  the  applicants 
in  terms  of  contiguousness  to  federal  land,  ability  to  fully  utilize 
land  (such  as  sufficiency  of  private  holdings  for  winter  feeding) , 
historical  use,  "suitability  of  operation,"  etc.   Section  15  grazing 
privileges  are  issued  for  periods  of  from  one  to  ten  years.   As  they 
expire  they  are  either  renewed  or  transferred  to  other  applicants 
according  to  qualifications  as  discussed  above. 

From  this  preliminary  investigation,  it  appears  unlikely  that 
the  Northern  Cheyenne  Tribe  will  be  able  to  secure  grazing  rights  on 
federal  land  under  either  Section  3  or  Section  15  unless  it  attempts 

to  purchase  private  lands  to  which  such  privileges  are  currently 
attached.   Since  this  appears  to  be  such  a  costly  undertaking  and 
since  the  resources  of  the  Tribe  for  such  an  effort  are  limited, 
research  on  this  issue  was  ended  at  this  point  with  the  preliminary 
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conclusion  that  this  alternative  is  unfeasible.   If  the  Tribe  wishes 
to  have  the  matter  analysed  further,  it  should,  of  course,  return  the 
issue  to  the  NCRP  according  to  the  "Return  for  Further  Analysis" 
arrow  in  Figure  I.l. 

b.   Small  On-Reservation  Coal  Mine  for  On-Reservation  Use 

As  part  of  this  project,  a  provisional  feasibility  analysis  for 
a  small  coal  mine  at  the  Midway  site  was  conducted.   Since  no  mining 
plan  based  upon  engineering  and  survey  reports  has  been  made,  the 
approach  taken  in  the  analysis  was  to  make  a  reasonable  estimate  of 
the  required  capital  and  operating  costs  that  might  be  expected  in 
opening  and  operating  the  mine.   These  costs  were  estimated  at  $403,900 
for  structures  and  equipment  and  $181,700  per  year  for  labor, 
supplies  and  indirect  expenses.   Then  demand  and  revenue  projections 
were  made  on  the  asstimption  that  the  coal  produced  would  be  used  to 
serve  the  on-Reservation  market  as  well  as  Northern  Cheyenne  families 
living  near  the  Reservation.   These  projections  of  the  demand  for 
coal  were  based  on  the  constant  vital  rate  population  projections. 
At  a  delivered  price  of  $15  per  ton,  annual  revenues  were  projected 
to  increase  from  $46,000  in  the  first  year  of  operation  to  $86,000 
in  the  tenth  year.   On  the  basis  of  these  costs  and  revenue  estimates, 
the  mine  was  found  to  be  infeasible  in  that  the  revenues  generated 

would  not  cover  the  costs  of  developing  and  operating  the  mine.   This 
was  also  found  to  be  true  at  delivered  selling  prices  of  $20  and  $25 
per  ton. 
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The  next  step  in  the  analysis  was  to  find  the  break  even  or 
minimum  feasible  volume  of  production  necessary  to  cover  the  assumed 
costs.   It  was  found  that  this  would  entail  considerable  export  of 
coal  from  the  Reservation.  Various  production  and  export  estimates 
were  made  for  different  assumed  selling  prices  and  financing  alternatives. 
At  $15  per  ton  and  borrowing  the  initial  capital  at  an  8  percent 
interest  rate,  annual  average  production  and  exports  were  estimated 
at  16,333  and  12,000  tons,  respectively.   In  general  higher  prices 
and  financing  through  subsidies  in  the  form  of  grants  lead  to  substantial 
reductions  in  the  production  and  export  levels  needed  to  cover  the 
assumed  costs. 

The  last  step  in  the  analysis  was  to  establish  the  maximum 
feasible  capital  and  operating  costs  that  could  be  incurred  and  meet 
Reservation  and  Northern  Cheyenne  demand  for  coal  at  various  prices. 
These  cost  parameters  were  found  to  be  considerably  smaller  than  the 
original  estimated  costs.   Assuming  a  2  to  1  capital  to  operating  cost 
ratio,  a  selling  price  of  $15  per  ton  and  borrowing  the  initial 
capital  at  8  percent,  it  was  found  that  capital  costs  of  $96,000 
and  operating  costs  of  $48,000  annually  could  not  be  exceeded  and 
still  have  the  mine  break  even.   However  selling  prices,  of  course, 
result  in  smaller  feasible  cost  levels  while  subsidies  lead  to  higher 
feasible  costs.   The  implications  of  several  of  these  alternatives 
were  considered  in  the  analysis.   Whether  or  not  producing  the 
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tonnages  required  to  meet  projected  demand  at  reasonable  prices  is 
possible  is  a  matter  for  further  investigation.   There  is  a  real 
need  for  an  engineering  analysis  for  the  purpose  of  developing  a 
mine  design  which  could  (if  possible)  meet  maximum  feasible  cost 
parameters.   Also,  various  ways  of  reducing  mining  costs  need  to  be 
explored.   These  include  shifting  costs  by  receiving  grants  and  sharing 
costs  and  equipment  with  other  programs  and  projects  to  the  extent 
possible. 

c.   Large  Coal  Mine  for  Export  of  Coal 

A  preliminary  feasibility  analysis  was  conducted  for  developing 
and  operating  a  large  scale  coal  strip  mine  near  the  Reservation 
for  the  production  and  export  of  coal.   Again  no  mining  plan  for  a 
particular  site  was  available.   However,  information  concerning  mining 
costs  in  the  Northern  Great  Plains  and  physical  characteristics 
of  the  Tongue  River  Valley  was  used  in  the  analysis. 

The  mine  was  assumed  to  have  an  annual  production  rate  of  4.6 
million  tons  and  to  have  a  20  year  life.   Initial  capital  costs 
were  estimated  at  $23,000,000,  deferred  capital  investment  at 
$17,000,000,  and  annual  operating  costs  at  $11,000,000.   Costs  include 
costs  of  restoring  surface  contours  and  mulching,  liming,  fertilizing 
and  reseeding  the  stripped  area.   Rates  of  return  over  costs  on  the 
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inltial  invested  capital  were  computed  at  various  mine  mouth  prices 
both  before  and  after  severance  taxation.   These  rates  of  return  were 
computed  as  total  returns  to  capital  before  business  taxes  and  interest 
and  lease  costs.  With  specific  assumptions  about  ownership  and  lease 
arrangements  as  well  as  the  applicability  of  various  taxes,  net 
returns  could  be  readily  computed  since  the  analytical  routine  is 
programmed  on  a  small  programmable  calculator. 

At  $5,  $10,  and  $15  per  ton  mine  mouth  contract  prices  but 
before  severance  taxation,  the  computed  rates  of  return  were  51%, 
153%,  and  254%,  respectively.   These  yielded  average  annual  raturns 
of  12,  35,  and  58  millions  of  dollars,  respectively.  With  severance 
taxation  of  30  percent  of  contract  price  for  8,000-9,000  BTU/lb. 
coal,  these  rates  of  return  fell  to  19%,  92%,  and  163%  for  the  three 
mine  mouth  prices.   Average  annual  returns  were  computed  as  A. 5, 
21,  and  37  millions  of  dollars  respectively. 

The  general  conclusion  of  the  analysis  is  that  development  and 
operation  of  a  mine  of  this  size  would  most  likely  be  a  highly 
profitable  undertaking.   Also,  with  111  production,  maintenance  and 
management  employees,  it  would  offer  considerable  employment  opportunities 
for  Northern  Cheyenne  Tribal  members  if  sufficient  training  were  available. 

h .   Preliminary  Impact  Analysis 

As  indicated  and  emphasized  several  times  in  this  chapter, 
feasibility  analysis,  such  as  those  summarized  in  the  previous  subsection 


-52- 

do  not  provide  all  the  information  required  to  decide  upon  the 
desirability  or  undesirability  of  any  potential  economic  development 
or  to  plan  to  deal  with  the  effects  of  such  a  development  on  the  lives 
of  the  people  affected  by  it.   Feasibility  analysis  simply  tells 
whether  the  development  will  be  able  to  succeed  as  a  profit  making 
business  venture.   Impact  analysis  is  much  broader  in  that  it  attempts 
to  tell  the  Tribe  what  the  overall  economic,  social-cultural,  and 
physical  environmental  effects  of  the  development  are  likely  to  be 
in  terms  which  will:   (1)  allow  the  Tribe  to  judge  whether  or  not 
the  development  is  desirable,  i.e.,  whether  or  not  the  overall 
benefits  of  the  project  outweigh  its  overall  costs  as  viewed  from  the 
standpoint  of  Tribal  values,  traditions,  goals,  etc.;  and  (2)  provide 
needed  information  to  support  Tribal  planning  for  dealing  with  the 
impacts  of  developments  which  are  undertaken.   As  indicated  in 
discussion  of  Figure  1.2,  early  in  this  chapter,  impact  analysis  is 
broken  down  into  three  equally  important  categories:   (1)  economic 
impacts,  (2)  social -cultural  impacts,  (3)  physical  environmental  impacts. 
The  economic  category  is  discussed  here.   The  other  two  are  the  respon- 
sibility of  NCRP  staff  researchers. 

Two  introductory  comments  are  required  before  discussion  of  the 
analyses  carried  out:   (1)  for  analytical  purposes,  economic  Impact 
analysis  is  further  broken  down  into  a  population  component  and  a 
more  strictly  economic  component.   The  population  component  deals 
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with  changes  in  the  number  of  people  in  an  area  and  in  their  age,  sex, 
and  racial  breakdowns.  The  economic  component  deals  with  such 
strictly  economic  characteristics  of  an  area  as  changes  in  employment, 
wages  and  salaries  earned,  incomes  to  individuals  and  households,  etc. 
These  two  components  are,  of  course,  interrelated  in  that  significant 
changes  in  either  one  will  probably  produce  changes  in  the  other.  The 
analytical  methods  used  in  this  work  recognize  this  interdependence,  but 
concentrate  on  each  separately. 

(2)   The  purpose  of  Impact  analysis  is  to  determine  the  future 
effects  of  a  potential  economic  development  on  the  lives  of  people  on 
and  near  the  Reservation.   Since  the  future  is  what  is  being  considered, 
an  understanding  of  what  the  future  might  be  like  without  the  development 
is  necessary  to  put  the  projection  of  future  conditions  with  the  develop- 
ment into  context.   Thus,  two  types  of  projections  of  future  conditions 
are  required:   (1)  a  baseline  projection,  assuming  no  major  new 
developments,  which  provides  the  context  within  which  the  impacts  of 
potential  economic  developments  are  to  be  evaluated;  and  (2)  the  projec- 
ions  of  the  impacts  of  the  potential  economic  developments  themselves. 

As  intended  at  the  beginning  of  the  project,  the  complete 
population-economic,  baseline-impact  projections  for  the  develop- 
ments considered  in  this  project  were  not  completed  during  this 
project.  The  baseline  population  projections  for  the  Indian  popu- 
lation have  been  completed  along  with  several  additional  projections 
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which  reflect  possible  future  variations  in  Indian  fertility  and 
survival  rates.   These  are  sunimarized  in  the  following  subsection. 
Analysis  of  economic  impacts  was  limited  to  a  simple  projection  of  the 
total  increase  in  numbers  of  people  and  employment  expected  in  Rosebud 
County  as  a  result  of  the  large  scale  near  Reservation  coal  mine. 
This  analysis  is  very  crude  and  preliminary  in  nature,  but  does 
provide  a  "ball  park"  estimate. 


i.   Population  Projections 

The  work  done  in  the  area  of  population  projections  concentrates 
on  the  Indian  population  of  the  Reservation.   Since  the  non-Indian 
population  fluctuates  mostly  with  opportunities  for  jobs,  and  since 
little  is  known  about  how  many  more  jobs  for  non-Indians  may  become 
available  on  the  Reservation  over  the  next  several  years,  the  non- 
Indian  population  is  simply  assumed  to  remain  constant.   If,  as 
appears  to  be  happening  over  the  last  few  years,  it  happens  for  a 
time  that  jobs  available  to  non-Indians  increase  and  therefore  the 
number  of  non-Indians  increase,  then  this  should  be  reflected  by 
simply  raising  the  number  of  non-Indians  on  the  Reservation.   It  does 
not  appear  that  this  increase  will  continue  into  the  future  in  any 
continuous  or  systematic  manner.   Thus,  it  would  be  inappropriate 
to  apply  the  kind  of  population  projection  calculation  routine 
used  to  project  Indian  population  as  described  below. 
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The  method  used  to  produce  the  population  projections  presented 
In  this  report  Is  a  version  of  the  so-called  "three  component  cohort" 
method.   An  extended  discussion  of  the  method  is  presented  in  a 
later  chapter  and  a  completely  detailed  technical  presentation  is 
presented  in  Appendix  B.2.  Only  a  brief  description  of  the  general  nature 
of  the  method  is  presented  here  so  that  the  reader  who  is  not  interested 
in  the  details  can  understand  in  general  terms  what  has  been  done. 

In  general,  the  three  component  method  is  based  on  the  obvious 
fact  that  there  are  just  three  ways  in  which  an  area's  population  can 
change  from  one  point  to  the  next.   These  ways  are  the  three  components: 
(1)  Births,  (2)  Deaths,  and  (3)  Migration.   Thus,  in  the  three  component 
method,  population  is  projected  by  projecting  first  the  increase  due  to 
births,  second  the  decrease  due  to  deaths,  and  third  the  increase  due 
to  in-migration  or  decrease  due  to  out-migration.   The  total  change  in 
population,  then,  is  produced  by  adding  births,  subtracting  deaths,  and 
either  adding  in-migration  or  subtracting  out-migration.   Finally,  the 
total  population  is  produced  by  adding  or  subtracting  the  total  change 
to  the  population  of  the  base  period,  i.e.,  to  the  "initial  population." 

It  is  well  recognized  that  the  three  component  method  functions 
best  if  the  population  is  broken  down  into  sub-groups  rather  than  being 
treated  as  a  total.   The  technical  term  for  the  sub-groups  used  in 
this  type  of  analysis  is  "cohorts."  Thirty-two  cohorts  are  used  in  the 
Indian  population  projection  method  used  in  this  report.   These  cohorts 
consist  of  sixteen  5-year  age  groups  starting  with  the  group  who  are 


-56- 

0  to  4  years  old  at  the  base  period  (1975)  and  continuing  throug  5 
to  9  years  old,  10  to  14  years  old,  etc.,  through  70  to  74  years  old, 
and  finally  the  oldest  group  is  the  total  75  years  old  and  older 
population.   A  separate  set  of  sixteen  cohorts  is  used  for  each  sex, 
thus  there  are  16  x  2  or  32  cohorts.   In  summary  then,  the  method  used 
is  the  three  component  cohort  method  which  means  that  population  change 
is  projected  in  the  three  components:   (1)  births,  (2)  deaths,  and  (3) 
migration  for  each  cohort  or  population  sub-group  of  which  32  have 
been  used  for  the  population  projections  developed  here. 

It  is  important  to  note  here  that  this  method  has  been  developed 
to  the  point  where  it  can  be  utilized  by  the  NCRP  as  part  of  the 
decision  information  system.   The  actual  population  projections  produced 
by  Rho  and  presented  in  this  chapter  are  interesting,  but  as  time  goes 
on,  the  Tribe  will  undoubtedly  discover  that  the  assumptions  about 
birth  rates,  death  rates,  and  migration  were,  in  some  aspects  unrealistic 
and  that  different  assumptions  would  be  more  realistic.   As  this  occurs, 
if  this  method  is  implemented  at  NCRP,  new  projections  reflecting  the 
new  assumptions  can  be  produced  in  a  short  time.   This  point  will  be 
emphasized  later  in  this  subsection. 

In  this  summary  chapter,  only  a  very  brief  summary  of  the  four 
projections  produced  is  presented.   Remember  that  more  detailed 
presentations  of  the  projections  and  the  assumptions  on  which  they  are 
based  appear  in  Chapter  II  and  Appendix  A. 2.   These  details  consist  of 
the  following:   five  year  age  groups,  the  male  and  female  sex  groups. 
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Northern  Cheyenne  vs.  Other  Indian,  and  whether  living  on  the  Reservation 
or  the  Ashland  off-Reservation  area  as  defined  by  the  1976  Tribal  Census. 

In  all  four  projections,  the  part  of  the  migration  component  of 
population  change  which  occurs  in  response  to  economic  opportunity, 
i.e.,  moving  into  or  out  of  the  area  to  take  or  look  for  a  job,  is 
assumed  to  be  zero.   This  may  not  be  realistic,  especially  among  young 
adults,  but  no  data  could  be  found  upon  which  to  base  reasonable 
projections  of  such  migration.  One  particularly  important  use  to 
which  the  method  may  be  put  in  the  future  is  to  derive  the  population 
implications  of  either  continued  out  migration  of  this  sort  or  a 
reversal  of  that  trend  in  response  to  economic  developments  on  or 
near  the  Reservation  which  may  produce  job  opportunities  for  Northern 
Cheyennes . 

The  part  of  the  migration  component  which  is  not  directly  related 
to  job  seeking,  e.g.,  moving  to  attend  college,  to  enter  the  military, 
etc.,  is  included  in  the  projections  and  varies  with  other  conditions 
as  seems  reasonable. 

Differences  in  the  four  projections  result  from  differences  in 
the  fertility  and  survival  rates  assumed  in  each  projection.   The  first 
projection  produced  is  titled  the  "Constant  Vital  Rates"  projection. 
Here,  the  1976  fertility  and  survival  rate  estimates  presented  in 
Chapter  II  are  used  and  are  assumed  to  remain  constant  through  1990, 
which  is  the  end  of  the  projection  period.  The  second  projection  titled 
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"Increasing  Survival,"  assumes  that  fertility  rates  remain  constant 
but  that  Indian  survival  rates  rise  from  the  1976  estimates  used  in 
the  first  projection  to  the  level  estimated  for  the  total  Montana 
population.   This  rise  is  assumed  to  be  gradual  so  that  the  Montana 
total  rates  are  reached  at  the  end  of  the  projection  period.   The 
third  projection  assumes  the  same  constant  survival  rates  as  the 
first,  but  assumes  that  the  apparent  current  trend  toward  lower 
fertility  rates  among  Indian  women  continues  to  1990.   This  projection 
probably  represents  a  lower  limit  to  such  a  decline  since  it  assumes 
that  by  1990  fertility  rates  will  have  declined  to  a  zero  population 
growth  (ZPG)  level.   These  rates  would  produce  just  enough  births  in 
each  generation  to  replace  deaths  and  a  constant  population  would 
result.   At  present  and  for  the  last  several  years,  the  total  U.  S. 
population  has  been  below  the  ZPG  level,  but  it  is  unlikely  that 
Indian  fertility  rates  would  decline  below  that  level  by  1990.   The 
final  projection  combines  increasing  survival  rate  assumptions  of  the 
second  with  the  decreasing  fertility  rate  assumptions  of  the  third 
to  produce  the  "Increasing  Survival,  Decreasing  Fertility"  projection. 

The  resultant  projections  are  summarized  in  Table  1.5. 

Note  the  importance  of  these  varying  assumptions.   The  difference 
between  the  highest  and  lowest  projections  by  1990  is  701  or  21  percent. 
This  difference  has  significant  implications  for  Tribal  program 
planning  as  well  as  for  the  urgency  of  economic  development  policy 
and  planning. 


I 
I 


to 

H 


Q 
W 
H 
O 
Id 
•-0 
O 
as 


\C 

»-i 

r^ 

•J- 

vO 

•* 

ON 

<T> 

in 

\£> 

ON 

00 

r>. 

o 

vO 

O 

o- 

vr 

m 

<r 

ON 

-* 

O 

-3- 

o 
OS 

ro 

en 

CM 

CO 

.-H 
ON 

00 

o 

-3- 

o 

00 

CO 

CO 

00 

St 

en 

O 

in 

r-. 

ON 

ON 

VO 

o 

m 

O 

1—1 

VO 

CM 

vC 

00 

CM 

00 

O 

-3- 

O 

-* 

r^ 

CO 

00 

CO 

m 

^ 

#t 

•« 

«« 

oo 

ro 

CO 

CM 

CM 

o> 

rH 

in 

.-H 

vO 
CO 

in 
m 

r-l 

CO 

* 

en 

vO 

O 

r>. 

<* 

00 

ON 

r^ 

sS- 

t— 1 

f^ 

CO 

r^ 

CO 

m 

tn 

vO 

vD 

n 

NO 

CO 

m 

CO 

m 

CO 

o 

9« 

mt 

#t 

«k 

00 

CN 

Cvj 

<N 

C4 

<J\ 

•-t 

vO 

00 

ON 

CM 

i-H 

1— 1 

o 

CO 

o\ 

00 
CM 

M 
CM 

m 

ro 

CO 

CO 

CO 

CO 

CO 

CO 

ON 

CM 

(JN 

CM 

<7N 

CM 

ON 

CM 

•X 

CSI 

CO 

CM 

CO 

fN4 

CO 

CM 

CO 

in 

#« 

»t 

n 

«k 

r-» 

<N 

CM 

CM 

CM 

a\ 

iH 

CM 

VP 

.—1 
v£> 

CM 

VO 
f— 1 
vO 

C^4 

vO 

i-H 

CM 

0) 

(U 

0) 

<u 

C 

c 

B 

B 

CO 

c 

c 

>N 

B 

>N 

B 

0) 

(1) 

t-( 

<u 

4-1 

0) 

>-i     4-1 

0) 

4-1 

>^ 

£? 

^ 

•H 

>N 

CO    -H 

>. 

rt 

<U 

Ci 

> 

<u 

C 

rH 

<U 

B 

>   -H 

<U 

B 

OS 

J2 

CO 

•H 

J= 

CO 

•H 

J3 

CO 

•H   -H 

J= 

CO 

C 

C 

U 

•H 

> 

B 

o 

•H 

iJ 

B 

O 

•H 

>     4J 

B 

o 

•H 

o 

iH 

o 

T3 

M 

O 

•T3 

>-l 

o 

T3 

M     M 

O 

•a 

•H 

«d 

•H 

C 

C 

3 

•H 

c 

B 

Q> 

•H 

B 

B 

3    <U 

•H 

B 

B 

4-1 

4-1 

4-1 

M 

M 

Cfl 

4-1 

I-l 

M 

^ 

4-1 

M 

M 

W3   pi4 

4-1 

P 

M 

U 

•H 

CO 

<U 

CO 

a> 

CO 

(U 

CO 

(U 

<u 

> 

i-l 

^ 

M 

W) 

iH 

X 

V4 

00 

"3 

x: 

Vi 

00   t>0 

•H 

^ 

I-l 

••-1 

3 

4-1 

V 

c 

3 

u 

<U 

B 

4J 

CU 

B    B 

3 

iJ 

(U 

o 

4J 

o. 

U 

jO 

•H 

(X 

u 

J2 

•H 

a 

u 

x: 

•H    -H 

O. 

u 

J3 

>^ 

c 

o 

o 

4J 

CO 

O 

o 

4J 

CO 

o 

o 

4J 

CO   en 

o 

o 

4-) 

CU 

(0 
4J 

CO 

c 

o 
o 

PM 

z 

o 

CO 
(U 

>-l 
o 
c 

M 

P4 

z 

o 

Decrea 

Pl4 

z 

o 

Increa 
Decrea 

(Xi 

z 

O 

-60- 

Another  interesting  implication  of  these  projections  can  be  derived 
from  the  detailed  population  tables  prepared  for  the  Tribe  and  the  NCRP. 
From  these  details,  it  can  be  shown  that  school  age  population  will 
vary  between  38%  and  35%  of  the  total  on-Reservation  Indian  population 
while  the  65  years  old  and  older  population  will  vary  between  3.4%  and 
4.9%.   Such  differences  as  these  have  significant  implications  along 
with  differences  in  total  populations  as  shown  in  the  above  table  for 
program  planning  and  for  priorities  among  programs. 

To  conclude  this  discussion,  it  can  be  re-emphasized  that  the 
method  used  to  produce  these  projections  is  available  for  implementation 
as  a  permanent  part  of  the  NCRP  decision  information  system  and  that 
if  this  implementation  takes  place,  the  NCRP  will  be  able  to  generate 
new  population  projections  as  part  of  the  overall  impact  analysis 
process  by  changing  assumptions  and  inputs  into  the  analysis. 


ii.   Preliminary  Analysis  of  the  Economic  and  Demographic 
Impacts  of  a  Large  Coal  Mine  Near  the  Reservation — 
Summary 


In  order  to  provide  a  first  approximation  projection  of  the  economic 
and  population  impacts  of  a  large  coal  mine  of  the  sort  discussed  in 
Subsection  c, ,  above,  a  simple  variant  of  the  economic  base  methodology 
was  used.   The  method  is  rather  crude  and  the  calibration  techniques  used 
leave  much  to  be  questioned  in  terms  of  the  magnitude  of  the  numbers 
produced.   Nevertheless,  it  can  reasonably  be  asserted  that  the  analysis 
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provides  a  good  first  approximation  to  the  magnitudes  of  the  impacts 
on  the  area  of  such  a  mine.   Since  the  mine  being  considered  is 
assumed  to  be  located  in  the  Tongue  River  Basin  near  the  Reservation, 
the  analysis  was  carried  out  for  Rosebud  County  as  a  whole. 

Both  the  methodology  and  the  implications  of  the  analysis  are 
discussed  in  Chapter  II  with  extensive  detail  presented  in  Appendix 
A. 5.   Only  a  broad  summary  of  the  projected  impacts  themselves  are 
presented  here.   By  1990,  the  analysis  indicates  that,  if  the  mine  is 
constructed  and  is  in  operation  according  to  the  schedule  assumed  in 
the  feasibility  analysis,  there  will  be  111  basic  jobs  in  the  mine. 
These  basic  jobs  will  generate  sufficient  additional  income  in  the 
area  to  produce  a  total  of  177  additional  jobs  to  produce  goods  and 
services  to  serve  the  local  population.   Thus,  288  additional  jobs  will 
exist  in  1990  in  Rosebud  County  if  the  mine  is  built.   This  represents 
additional  total  earnings  (in  1976  dollars)  of  $2,779,000.   The  total 
population  associated  with  the  development,  i.e.,  the  families  of  those 
working  at  the  mine  and  the  families  of  those  whose  jobs  result  indirectly 
from  mine  operations,  is  projected  to  be  777  by  1990. 

The  methodology  and  data  used  have  not  permitted  an  attempt  to 
allocate  these  impact  projections  between  Northern  Cheyenne  and  other 
groups.   Neither  has  it  been  possible  to  attempt  to  determine  an 
allocation  between  the  population  already  living  in  the  area  and  in 
migrants.   The  purpose  of  the  detailed  impact  projection  methodology 
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as  set  out  in  Chapter  III  and  Appendix  B.2.  is  to  provide  these 
more  detailed  projections. 

D.   ORGANIZATION  OF  REPORT 

As  indicated  earlier  this  chapter  has  presented  the  first,  most 
general  and  least  detailed,  layer  of  discussion  to  be  presented  in 
this  report.   The  following  three  chapters  present  the  intermediate 
layers.   Much  more  extensive  discussions  are  developed  in  these  chapters, 
but  as  little  technical  jargon  and  mathematical  expression  as  possible 
have  been  used. 

Chapter  II  "Preliminary  Analysis,"  discusses  the  methodologies 
used  to  carry  out  the  "first  cut"  feasibility  and  impact  analysis 
carried  out  in  this  project.   Also,  the  population  projection 
methodology,  which  has  been  brought  to  final  form  development,  is 
presented  and  the  four  alternative  projections,  based  on  current 
estimates  of  Northern  Cheyenne  birth  and  death  rates  and  possible  future 
variations  in  these  rates  are  presented. 

Chapter  III   "Purpose  and  Nature  of  the  Proposed  Northern  Cheyenne 
Decision  Information  System,"  addresses  what  is  felt  to  be  the  heart 
of  the  effort  in  this  project.   Here,  the  purpose  of  a  decision 
information  system  and  its  potential  roles  in  Tribal  decision  making 
are  further  discussed  and  the  outlines  of  a  specific  system  which,  it 
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Is  felt,  would  serve  the  needs  of  the  Northern  Cheyenne  Tribe  are  set 
out.  Finally,  presentations  are  made  of  the  details  of  feasibility 
analysis  and  impact  projection  methodologies  designed  for  implementation 
at  NCRP.  As  is  the  case  with  the  population  projection  methodology, 
the  feasibility  analysis  technique  is  developed  to  its  final  form. 
Reservations  about  the  implications  of  the  first  cut  feasibility 
analyses  appearing  in  this  report  are  based  upon  data  used,  not  upon 
the  methodology  itself. 

The  economic  Impact  projection  methodology  is  in  a  more  preliminary 
state  of  development.   The  structure  of  the  method  would  probably 
require  little  modification  during  an  implementation  phase.   Some  of 
the  details  are,  as  yet,  quite  sketchy  and  would  have  to  be  completed 
or  revised  during  implementation. 

For  emphasis,  it  can  be  repeated  here  that  the  importance  of 
these  analytical  methodologies,  as  of  the  decision  information  system 

as  a  whole,  is  that  ±f_   they  are  implemented  by  the  Tribe,  they  will 
give  the  Tribe  the  ability  to  generate  required  information  and 
analysis  as  required  to  support  Tribal  planning  and  decision  making 
at  all  levels. 

Chapter  IV  "Data  Development  and  Information  Sources,"  is,  in 
effect,  a  chapter  presenting  both  information  per  se  and  information 
about  information — its  sources  and  nature.  An  important  part  of  any 
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decision  information  system  is  an  understanding  of  what  information 
is  available,  what  the  characteristics  of  information  from  various 
sources  are,  and  the  reliability  of  information  from  each  source.   A  major 
part  of  the  Rho  effort  in  this  project  has  been  to  locate  sources 
of  information  and  evaluate  them  in  terms  relevant  to  the  proposed 
decision  information  system.   Thus,  while  much  useful  data  about  the 
Reservation  and  its  surroundings  appear  in  Chapter  IV,  much  additional 
information  about  types,  locations,  reliability,  etc.,  of  various  data 
sources  are  also  presented.   This  chapter  is,  frankly,  quite  dry  and 
should,  for  most  readers,  be  read  selectively  to  meet  specific 
information  needs. 

The  appendices  are  organized  along  the  same  lines  as  Chapter  II, 
III,  and  IV.   Thus  Appendix  A  presents  a  technical  discussion  of  the 
analytical  issues  discussed  in  Chapter  II,  Appendix  B  further  develops 
the  material  on  the  proposed  decision  information  system  presented  in 
Chapter  III,  and  Appendix  C  presents  the  details  of  the  information 
summarized  in  Chapter  IV.   Throughout  the  remainder  of  the  report, 
sections,  subsections,  etc.,  for  which  additional  material  is  presented 
is  an  appendix  are  indicated  with  an  asterisk  (*)  by  the  section, 
subsection,  etc.,  letter  or  number. 


CHAPTER  II 
PRELIMINARY  ANALYSIS 


As  indicated  in  Chapter  I,  the  present  chapter  begins  the  second 
or  intermediate  level  of  detail  "layer"  in  the  presentation  of  the 
work  done  by  Rho  in  this  project.   Complete  analytical  details  do 
not  appear  in  this  chapter,  but  are  reserved  for  Appendix  A. 
References  to  specific  items  in  the  appendix  are  provided  in  the 
text  to  assist  those  wishing  to  investigate,  in  detail,  specific 
aspects  of  the  material  presented  here.   This  chapter  attempts  to 
introduce  the  analytical  questions  addressed  in  the  project,  outline 
in  terms  as  non-technical  as  possible  the  methods  and  procedures 
developed  and  adopted  to  deal  with  these  questions,  and  summarize 
the  results  and  conclusions  of  the  work.   The  chapter  is  organized 
into  two  main  sections.   Section  A.   deals  with  efforts  of  the 
Northern  Cheyenne  Tribe,  the  NCRP,  and  Rho  to  identify  for  analysis 
specific  development  projects  to  be  subjected  to  feasibility  and 
impact  analysis.   Section  B.   discusses  the  actual  analyses  carried 
out  during  the  project.   This  discussion  is  further  broken  down 
into  subsections  on  population  projections,  a  preliminary  feasibility 
analysis  of  off-Reservation  grazing  on  Federal  Land,  a  preliminary 
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feasibility  analysis  of  the  Midway  Mine,  a  prelininary  feasibility 
analysis  of  the  feasibility  of  a  large  (4.6  million  tons  per  year) 
coal  strip  mine  located  near  the  Reservation,  and  a  preliminary 
analysis  of  the  economic  and  demographic  impacts  which  could  be 
expected  to  result  from  such  a  large  mine  if  it  were  actually 
developed. 

Two  points  regarding  the  analytical  work  presented  here  must 
be  reemphasized:   (1)  The  analysis  done  here  is,  by  design,  preliminary 
or  "first  cut"  in  nature.   It  was  recognized  at  the  beginning  of  the 
project  that  neither  time  nor  resources  available  would  permit 
adoption  of  thoroughgoing  analytical  procedures  such  as  those 
designed  for  future  implementation  at  NCRP  and  reported  on  in 
Chapter  III.,  below.   Thus,  while  the  results  of  these  efforts  do 
give  reasonable  first  approximation  answers  to  the  questions  they 
address,  limitations  in  data  and/or  analytical  technique  make  it 
necessary  that  more  work  be  done  before  the  work  reported  here 
could  be  taken  as  the  best  possible  analysis.   The  population 
projections  discussed  in  Section  B.l.   are  an  exception  to  the 
above.   (2)  In  addition  to  providing  first  approximation  answers  to 
important  questions,  the  analyses  presented  here  are  intended  to 
serve  as  examples  of  the  kinds  of  analyses  which  the  Tribe  would 
have  the  capacity  to  carry  out  if  the  decision  information  system 
as  introduced  in  Chapter  I  and  discussed  extensively  in  Chapter  III 
were  actually  implemented  in  the  NCRP. 
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*A.   DEVELOPMENT  ALTERNATIVES 

Before  the  project  was  formally  begun,  Rho  personnel  participated 

with  Tribal  and  NCRP  personnel  in  extensive  discussions  concerning 

the  selection  of  potential  economic  developments  to  be  subjected 

to  economic  feasibility  and  impact  analysis.   These  early  discussions 

lead  to  the  refinement  of  a  previously  proposed  set  of  four  general 

development  policy  alternatives  to  serve  as  a  framework  for  further 

discussions  leading  to  the  selection  of  a  small  number  (eventually 

three  were  selected)  of  concrete  development  projects  to  be  subjected 

to  analysis.   Five  policy  developments  were  finally  established. 

The  five  were  eventually  abandoned,  but  they  serve  to  organize  this 

discussion  of  the  process  and  logic  through  which  the  selection  of 

the  three  projects  for  analysis  was  made.   The  five  alternatives 

were: 

Alternative  1:   Non-Coal  On-Reservation  Development 

Alternative  2:   Smaller  Scale  On-Reservation  Coal  Development 

Alternative  3:   Larger  Scale  Coal  Developments  on  or  Near 
the  Reservation 

Alternative  4:   Participate  in  Of f -Reservation  Developments 
(Coal  or  Non-Coal) 

Alternative  5:   Non-Development 

In  order  to  promote  discussion,  to  describe  the  general  nature 
of  several  potential  developments,  and  to  sketch  the  general  out- 
lines of  considerations  which  should  influence  the  selection,  Rho 
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prepared,  in  October,  1976,  a  paper  titled  "Preliminary  List  of 
Potential  Economic  Development  Projects:   Discussion  Paper."  A 
copy  of  this  paper  is  included  in  Appendix  A.l.   The  main  points  of 
the  paper  can  be  summarized  as  follows: 

1.  Selection  of  a  potential  development  for  analysis  does  not 
indicate  a  desire  or  commitment  for  actually  carrying  out 
the  development.   It  may  represent  either  a  desire  to 
undertake  the  project,  o£  a  desire  to  prevent  the  develop- 
ment from  occurring,  or,  more  likely  a  desire  to  know  more 
about  the  feasibility  and  impact  of  the  project  before 
forming  a  sound  judgement  as  to  its  desirability. 

2.  The  developments  included  in  the  paper  were  suggestive  only; 
additions,  deletions,  and  modifications  were  encouraged. 

3.  Only  2  or  3  specific  developments  could  be  considered  in 
the  project  covered  by  this  Report. 

4.  Water  related  developments  were  specifically  excluded 
because  the  Tribe  is  currently  involved  in  a  court  suit 
regarding  its  water  rights  and  because  of  information 
limitations. 

The  following  17  developments  were  suggested  for  discussion 

(A  short  paragraph  on  each  appears  in  the  discussion  paper) : 

Coal  Based  Developments 

1.  Very  Small  Scale  Coal  Mine  to  Supply  Local  Coal  Needs  on 
and  Near  the  Reservation, 

2.  Small  to  Medium  Scale  Coal  Mine  for  Sale  of  Coal  to 
Midwestern  or  Pacific  Coast  Markets, 

3.  Large  Scale  Coal  Mine  for  Sale  of  Coal  to  Midwestern 
or  Pacific  Coast  Markets, 

4.  Large  Scale  Coal  Mine  with  On-Reservation  Power  Plant, 

5.  In-Situ  Coal  Based  Gas  Extraction; 
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Development  of  Reservation  Timber  Resources 

6.  Trlbally  Owned  and  Operated  Logging  and  Milling, 

7.  Trlbally  Owned  and  Operated  Logging  Operation  Selling 
to  Non-Tribal  Mill, 

8.  Non-Tribal  Lease  of  Logging  Operation  with  Trlbally 
Owned  and  Operated  Mill, 

9.  Non-Tribal  Lease  of  Logging  Operation  Selling  to 
Non-Tribal  Mill; 

Further  Development  of  Agricultural  Activity 

10.  On-Reservatlon  Range  Improvement, 

11.  Off-Reservation  Grazing  on  Federal  Land, 

12.  On-Reservatlon  Integrated  Cattle  Operations, 

13.  Cropping  Irrigation; 
Development  of  Other  Underground  Resources 

14.  Oil  and  Gas  Development, 

15.  Uranium  Mining, 

16.  Geothermal  Heating, 

17.  Geothermal  Electric  Generation. 

On  December  3,  1976,  Rho  participated  in  a  meeting  at  Lame  Deer 
at  which  final  selection  of  three  developments  for  analysis  was  made. 
These  three  developments  are: 

1.  Midway  mine  development  for  on-Reservatlon  use  and  for  export, 

2.  Development  of  a  large  (3-5  million  tons  per  year)  strip  mine 
in  the  Tongue  River  Valley  area  for  export  (this  study  is  for 
information  purposes  only) , 

3.  Off-Reservation  grazing  on  federal  lands. 
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Subsequent  sections  of  this  chapter  are  organized  partly  in 
terms  of  analysis  of  the  first  two  of  these  potential  developments. 

B.   ANALYSIS 

The  feasibility  and  impact  analyses  carried  out  during  this 
project  were,  by  design,  preliminary  in  nature  and  their  implications 
should  be  viewed  as  provisional.   The  exception  to  this  statement 
is  the  population  projections  summarized  below  and  detailed  in 
Appendices  A. 2.  and  B.2.   These  population  projections  are  discussed 
in  Subjection  1.,  below.   Subsections  2.,  3.,  and  4.,  then  address 
the  preliminary  feasibility  of  off-Reservation  grazing  on  federal 
land,  a  small  scale  local  consumption  on-Reservation  coal  mine 
such  as  the  Midway  mine,  and  a  large  coal  strip  mine  near  the 
Reservation,  respectively.   The  preliminary  analysis  of  the  grazing 
development  indicates  little  liklihood  of  success  for  such  an 
endeavor  so  no  inpact  analysis  of  that  alternative  was  undertaken. 
Since  the  direct  impacts  of  the  small  mine  development  are  so 
limited,  it  was  not  thought  necessary  to  undertake  a  separate  impact 
analysis  to  project  the  indirect  effects.   Thus,  for  the  small  mine, 
the  impact  analysis  is,  in  effect,  included  in  the  feasibility  analysis. 
The  direct  impacts  of  the  large  scale  mine  are  substantial,  and 

thus  a  separate  preliminary  impact  analysis  was  undertaken.   The 
results  of  this  analysis  appear  in  the  second  part  of  Subsection  5. 
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Detailed  discussions  of  these  topics  appear  in  appendices  as  follows: 
Appendix  A. 2.  deals  with  population  projections,  A. 3.  with  grazing 
on  federal  land,  A. 4.  and  A. 5.  with  feasibility  analyses  of  the  small 
and  large  coal  mines,  respectively,  and  A. 6.  with  the  impact  analysis 
of  the  large  coal  mine. 

*1.  Population  Projections 

Rho  Corporation  produced  four  population  projections  for  the 
Northern  Cheyenne  Research  Project  using  the  demographic  technique 
described  in  Chapter  III  of  this  Report.   The  technique  takes  three 
factors  into  consideration:   (1)  fertility — the  portion  of  population 
increase  due  to  births  over  the  period — (2)  survival — the  portion 
of  population  decrease  due  to  deaths  over  the  period — and  (3)  the 
non-employment  related  component  of  migration,  including  persons  who 
are  temporarily  away  for  schooling  and  the  military  including  young 
people  temporarily  present  for  boarding  schools  at  Busby  and  Labre. 
Briefly,  the  technique,  known  formally  as  the  "three  component  cohort 
survival  technique,"  consists  of  estimating  a  base  year  population 
and  projecting  future  populations  by  estimating  births  (the  first 
component  of  population),  deaths  (the  second  component),  and  net 
migration  (the  third  component),  which  are  expected  to  occur  over 
the  period  between  the  base  year  and  subsequent  projection  years. 
All  calculations  are  done  on  small  sub-groups  of  the  population 


*  See  Table  II. 1  for  aggregated  results. 
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(the  cohorts)  so  that  proper  account  can  be  taken  of  differences  in 
behavior  among  subgroups.   In  this  work,  the  Reservation  and  surrounding 
area's  Indian  population  was  broken  down  into  Northern  Cheyenne  vs. 
Other  Indians  and  each  of  these  groups  was  further  broken  down  according 
to  sex  and  the  15  five  year  age  groups  from  0-4  years  of  age  to  70-74 
years  of  age  and  a  16th  age  group  consisting  of  those  75  years  old  and 
above.   Due  primarily  to  a  lack  of  data  and  to  limited  resources,  the 
non-Indian  population  was  treated  rather  cursorily  with  the  assumption 
that  the  non-Indian  population  on  the  Reservation  will  remain  effectively 
constant. 

In  order  to  be  consistent  with  most  other  work  of  this  sort, 
1975  was  selected  as  the  base  year  for  the  projections.   This 
required  the  production  of  an  estimate  of  the  1975  population,  broken 
down  as  indicated  above,  based  on  the  1976  Tribal  Census  conducted  by 
the  NCRP  and  discussed  in  Volume  I  of  this  report.   The  procedure 
through  which  this  estimate  was  produced,  as  discussed  in  Appendix 
A. 2.,  consists  of  estimating  births  and  deaths  in  the  period  from 

mid-1975  through  mid- 1976  and  "restoring"  the  1975  population  from 
the  1976  Census  count  by  adding  back  deaths  and  subtracting  births. 

This  19  75  base  year  population  was  then  used  to  estimate  the 
births  and  deaths  which  are  expected  to  occur  between  1975  and 
1980.   Births  are  estimated  by  applying  a  "fertility  rate"  to 
each  female  population  sub-group  in  the  age  groups  15-19  through 
40-44 — those  which  account  for  nearly  all  live  births.   The 
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fertility  rate  is  simply  the  average  number  of  live  births  expected 
to  occur  to  women  in  each  population  sub-group  over  the  five  year 
projection  interval.   Thus,  when  multiplied  by  the  number  of  women 
in  each  group,  the  fertility  rate  produces  the  projected  number  of 
live  births.   Extensive  research  was  done,  as  is  detailed  in  Appendix 
A. 2.,  in  estimating  current  Indian  fertility  rates  in  the  geographic 
area  of  this  project.  These  constitute  the  basis  of  the  births 
component  of  the  projections  presented  here.   It  is  recognized 
that  these  rates  may  decline  in  the  future,  however,  so  a  replacement, 
or  zero  population  growth  (z.p.g.)  set  of  fertility  rates  for  the 
Indians  in  the  area  of  the  Reservation  was  produced  also  and  was 
used  in  two  of  the  alternative  projections.   See  below  for  a  general 
statement  of  the  resulting  projections  and  Appendix  A. 2.  for  a 
discussion  of  the  z.p.g.  fertility  rate  estimation  procedure. 
Deaths  over  the  1975-80  period  are  projected  in  a  manner 
similar  to  births.   A  "survival  rate"  is  estimated  for  each  cohort 
and  multiplied  by  the  initial  population  to  project  the  number  in 
each  cohort  which  will  survive  to  1980.   Survival  rates  are  simply 
the  probability  that  any  person  alive  in  1975  will  survive  to  1980. 
These  rates  were  also  derived  from  extensive  research  as  described 
in  Appendix  A. 2.,  and  can  be  viewed  with  considerable  confidence. 
An  upward  trend  in  survival  rates  is  seen  as  a  real  possibility  over 
the  next  15-20  years.   Thus,  a  set  of  survival  rates  which  coverage, 
by  1990,  to  those  of  the  current  Montana  population  as  a  whole  were 
estimated  and  served  as  the  bases  for  two  of  the  alternative 
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projections.   The  procedures  for  producing  these  estimates  are  also 
detailed  in  Appendix  A. 2. 

Work  on  the  migration  component  of  the  population  projections 
was  limited  to  the  non-employment  related  sub-component.   The 
employment  related  part  would  be  dealt  with  as  part  of  the  impact 
projection  methodology  as  outlined  in  Chapter  III  and  Appendix  B.2. 
To  the  extent  that  the  Reservation  area  is  unable  to  provide  economic 
opportunities  for  its  younger  population,  this  consideration  will 
cause  the  projections  presented  here  to  overstate  the  population; 
especially  so  in  the  early  adult  and  early  childhood  cohorts. 

Finally,  since  the  1976  Tribal  Census  serves  as  the  main  data 
base  of  this  work,  the  geographic  area  covered  is  that  of  the 
Census  and  includes  the  Reservation  and  part  of  Ashland.   For 
detail  on  the  1976  Tribal  Census,  see  Volume  I  of  this  report. 

The  following  is  a  brief  discussion  of  the  assumptions  made  for 
each  of  the  four  projections:   (1)  Constant  Vital  Rates,  (2)  Increasing 
Survival,  (3)  Decreasing  Fertility,  and  (4)  Increasing  Survival  - 
Decreasing  Fertility.   A  more  detailed  discussion  of  the  vital  rate 
estimates  and  estimating  procedures  and  the  projection  methodology 
may  be  found  in  Appendix  B.2. 

(1)  Constant  Vital  Rates — here  it  is  assumed  that  both  fertility 
rates  and  survival  rates  will  remain  constant  to  1990  at 
estimated  1970  levels; 

(2)  Increasing  Survival  Rates — here  it  is  assumed  that  Indian 
survival  rates  will  increase  to  the  level  of  the  1970  estimate 
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of  total  Montana  survival  rates  by  1990 — fertility  rates 
are  held  constant  as  in  (1),  above; 

(3)  Decreasing  Fertility  Rates — here  it  is  assumed  that  Indian 
fertility  rates  will  decline  to  a  zero  population  growth 
(ZPG)  level  by  1990;  i.e.,  that  these  rates  will  be  such 
that  each  generation  will  have  just  enough  babies  to  replace 
itself  and  thus  that  the  population  will  remain  constant 

in  the  absence  of  migration — survival  rates  are  held 
constant  as  in  (1),  above; 

(4)  Increasing  Survival  -  Decreasing  Fertility  Rates — here 
the  increasing  survival  rates  of  (2),  above  are  combined 
with  the  decreasing  fertility  rates  of  (3),  above 


Migration  can  be  divided  into  that  which  is  induced  by  employment 
opportunity  or  lack  of  employment  opportunity  and  non-employment  related 
migration,  e.g.,  a  person  going  to  college.   In  order  to  provide  informa- 
tion about  the  effects  of  alternative  assumptions  about  fertility  and 
survival  experience  it  has  been  assumed  that  no  employment  related 
migration  occurs  in  this  projection.   Non-employment  related  migration 
is  considered  in  the  projections  and  is  referred  to  as  "Temporarily 
Absent  Residents"  (TAR)  and  "Temporarily  Present  Non-Residents"  (TPNR) . 
The  TAR  category  includes  Northern  Cheyenne  Indians  who  are  away  from 
the  Reservation  due  to  enrollment  in  college,  vocational  school, 
military  and  Cheyenne  Home.   It  also  includes  the  dependents  of  people 
attending  college  and  vocational  schools.   The  TPNR  category  includes 
Indians  off  the  Northern  Cheyenne  Reservation  who  are  temporarily 
living  in  one  of  the  Census  area  boarding  schools.   Both  estimated 
numbers  of  1976  TPNRs  and  estimated  1976  TARs  as  a  proportion  of  the 
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the  total  Northern  Cheyenne  population  are  assumed  to  remain  constant 
throughout  the  projection  period.   Assumptions  about  TARs  and  TPNRs 
are  the  same  in  all  four  of  the  projections. 

Constant  Vital  Rates 

In  the  Constant  Vital  Rate  projection  it  is  assumed  that  fertility 
and  survival  rates  will  remain  at  the  estimated  1970  level  through  1990. 
This  causes  the  population  to  grow  at  a  relatively  high  annual  rate 
of  approximately  3.3%  starting  at  2,616  in  1975  and  reaching  3,917 
by  1990,   Most  of  the  growth  occurs  in  the  lower  age  groups.   This 
is  the  result  of  women,  by  the  time  they  reach  age  45,  having  on  the 
average  approximately  4.5  children — more  than  enough  to  replace  the 
number  of  deaths  in  the  projection  period. 

Increasing  Survival 

In  the  Increasing  Survival  projection  it  is  asstmied  that  fertility 
rates  will  remain  at  their  estimated  1970  level  through  1990  and  that 
survival  rates  will  increase  to  a  level  equal  to  the  estimted  1970 
total  Montana  survival  rates  by  1990.   By  comparing  this  projection 
with  the  Constant  Vital  Rates  (CVR)  projection  one  can  determine  the 
possible  effect  of  reduced  mortality  probabilities.   By  1990  the  total 
Indian  population  of  the  Northern  Cheyenne  Reservation  is  3,917  in 
the  CVR  projection  and  4,081  in  the  Increased  Survival  projection — a 
difference  of  164  people  or  4.5%  of  the  Reservation  population. 
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Decreasing  Fertility 

In  the  Decreasing  Fertility  projection   it  is  assumed  that  survival 
rates  will  remain  at  their  estimated  1970  level  through  1990  and  that 
fertility  rates  will  decrease  to  rates  that  will  produce  zero  population 
growth  by  1990.   In  this  projection  women  average  fewer  children — 
approximately  2.29  per  woman  reaching  age  45 — than  in  the  Constant 
Vital  Rates  or  the  Increasing  Survival  rate  futures — approximately 
4.5  per  woman  reaching  age  45.   The  result  of  reaching  2.29  children 
per  mother  is  a  stable  population  i.e.,  the  number  of  births  will 
equal  the  number  of  deaths  or  zero  population  growth  given  constant 
survival  rates. 

Increasing  Survival  -  Decreasing  Fertility 

In  the  Increasing  Survival  and  Decreasing  Fertility  projection 
it  is  assumed  that  survival  rates  will  increase  to  a  level  equal  to 
the  estimated  1970  total  Montana  survival  rates  by  1990  and  that  fertility 
rates  will  decrease  to  a  level  that  will  produce  zero  population  growth 
by  1990.   This  projection  achieves  the  same  ends  as  the  Decreasing 
Fertility  projection  i.e.,  zero  population  growth  by  1990.   The 
difference  is  that  survival  rates  are  higher  making  the  population, 
which  will  remain  stable  after  1990,  98  people  larger.   The  general 
fertility  rate  or  average  births  per  mother  reaching  age  45  in  this 
projection  is  2.15  as  compared  to  4.5  in  the  Constant  Vital  Rate 
projection. 
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A  summary  of  these  population  projections  appear  In  Table  II. 1 
and  Appendix  A. 2.   The  complete  details  of  the  population  projection 
methodology  appear  in  the  first  part  of  Appendix  B.2. 

The  non-Indian  population  of  the  Northern  Cheyenne  Reservation 
was  388  in  1976.   Projections  of  future  population  size  for  the 
non-Indians  were  not  made  because  most  non-Indians  on  the  Reservation 
are  not  permanent  residents  but  rather  are  Tribal,  school,  BIA,  or 
PHS  employees.   Consequently,  the  future  population  size  of  non- 
Indians  on  the  Reservation  cannot  be  predicted  from  birth  and  death 
rates.   Rather  the  future  non-Indian  population  size  will  depend 
on  off-Reservation  coal  development  and  on  Tribal  policies  regarding 
non-Indian  residents.   For  example,  if  there  is  considerable  coal 
development  off  the  Reservation,  many  non-Indians  will  move  into 
the  area,  and  probably  some  will  want  to  live  on  the  Reservation. 
This  happened  during  the  construction  of  Colstrip  Units  One  and  Two. 
Colstrip  is  twenty  miles  north  on  the  Reservation.   Such  high  levels 
of  coal  development  are  not  likely  to  occur  by  1985  because  of  the 
Northern  Cheyenne  Tribe's  commitment  to  maintain  its  clean  air. 
Furthermore,  Tribal  zoning  and  other  policies  may  regulate  the  number 
of  non-Indian  residents  in  the  future.   Because  very  little  Reservation 
land  is  owned  by  non-Indians,  because  so  few  non-Indians  are  permanent 
residents,  and  because  the  Tribe  wants  to  maintain  the  integrity  of  its 
land  base,  it  is  assumed  that  the  non-Indian  population  will  stay  about 


*  One  study  of  coal  development  in  southeastern  Montana  predicted  that  at 
very  high  levels  of  development  (including  coal  mine  and  coal  gasification 
plants)  the  population  of  Lame  Deer  could  reach  6,000  by  1985  (NGPRP  1974). 
This  population  increase  would  be  mostly  non-Indians. 
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the  same  or  increase  only  slightly  during  the  time  period  covered 
by  Rho's  population  projections  (1976-1990). 


*2.   Preliminary  Feasibility  Analysis — Off-Reservation  Grazing  on 
Federal  Lands 


Some  early  investigations  into  the  institutional  arrangements 
according  to  which  grazing  access  to  federal  lands  is  secured  indicated 
significant  difficulties  would  be  encountered  in  arranging  such  access 
for  the  Northern  Cheyenne.   A  brief  report  on  these  early  investigations 
is  appended  as  Appendix  A. 3.,  which  is  summarized  below.   It  was 
intended  that  Dr.  Joseph  C.  Horvath  would  provide  feasibility  analysis 
for  agricultural  developments  such  as  the  off-Reservation  grazing 
development.   Unfortunately,  the  services  of  Dr.  Horvath  could  not 
be  maintained  by  NCRP.   Due  to  the  severe  institutional  obstacles  the 
effort  to  secure  grazing  rights  faces  and  the  time  and  money  expense 
that  would  be  necessitated  to  replace  Dr.  Horvath 's  expertise,  it 
was  decided  that  further  investigation  and  analysis  of  off-Reservation 
grazing  feasibility  and  impacts  must  be  curtailed  in  this  project. 

As  indicated  in  Figure  I.l,  the  analytical  component  of  the 
proposed  decision  information  system  is  intended  to  be  responsive 
to  questions  arising  from  Tribal  planners  and  decision  makers.   Work 
on  this  potential  economic  development  was  undertaken  in  this  manner 
in  response  to  a  specific  request  from  the  Tribal  Council.   In  Figure 
1,1,  the  first  circle  indicates  that  the  first  step  in  an  analytical 
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response  to  such  questions  includes  looking  Into  the  Institutional 
and  economic  conditions  under  which  the  potential  project  would  have 
to  be  carried  out.   The  purpose  of  this  preliminary  Investigation  Is 
to  discover  whether  any  Institutional  or  economic  conditions  facing 
the  proposed  development  appear  as  major  obstacles  to  the  project. 
If  such  obstacles  are  found,  they  should  be  reported  to  the  Tribe  with 
the  recommendation  that  further  feasibility  analysis  of  the  sort 
discussed  in  Subsection  3.  and  4.,  below,  not  be  undertaken  unless 
some  means  is  discovered  to  remove  or  overcome  the  discovered  obstacles. 

Such  a  major  obstacle  to  the  undertaking  by  the  Tribe  of  off- 
Reservation  grazing  on  federal  lands  was  found  to  exist  in  the  laws 
governing  such  grazing  and  the  practices  of  the  federal  agencies 
which  administer  these  laws — the  Bureau  of  Land  Management  and  the 
U.  S.  Forest  Service.   This  investigation  was  carried  out  through 
telephone  and  letter  interviews  with  agency  personnel  in  Utah,  Montana, 
and  New  Mexico. 

The  legal  basis  for  private  use  of  federally  owned  and  administered 
lands  for  grazing  for  profit  lies  in  the  Taylor  Grazing  Act  of  June,  1934. 
Sections  3  and  15  are  relevant  to  the  proposed  Northern  Cheyenne  effort. 
Section  3  deals  with  the  better  and  better  laid  out  grazing  lands 
including  established  grazing  districts.   Grazing  licenses  for  all 
Section  3  lands  were  issued  shortly  after  passage  of  the  act  in  1934. 
These  are  tied  by  practice,  and  by  policy  as  set  out  in  BLM  instruction 
memo  76-250,  to  particular  specified  ranching  properties.  Thus  the 
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way  for  the  Tribe  to  secure  licenses  to  Section  3  lands  would  be  to 
identify  and  purchase  private  lands  to  which  such  licenses  are  currently 
granted.   Such  a  purchase  would  pose  a  major  expense  to  the  Tribe. 
Identification  and  evaluation  of  candidate  private  properties  in  terms 
of,  first,  availability  for  sale  to  the  Tribe  and,  second,  the  economic 
feasibility  of  such  a  purchase  to  support  off-Reservation  grazing  on 
federal  land  should  probably  not  be  undertaken  unless  the  Tribe 
decides  first  that  it  wishes  to  incur  the  substantial  costs  which 
would  be  required  to  carry  out  such  an  investigation  and  then  to 
seek  financing  for  the  purchase  of  such  a  property. 

Section  15  of  the  Taylor  Grazing  Act  generally  applies  to  land 
outside  grazing  districts  and  to  scattered  holdings.   Leases  for 
use  of  such  lands  are  granted  for  1-10  year  periods.   At  the  end  of 
each  period,  these  leases  come  up  for  renewal  and  can  be  applied  for 
by  parties  other  than  those  holding  the  lease  for  the  period  being 
completed.   In  selecting  among  competing  applicants,  the  governing 
agency  considers  the  qualifications  of  applicants  in  terms  of 
contiguousness  of  applicant's  private  holdings  as  source  of  winter 
feed,  etc.;  ability  to  use  profitably;  historical  use;  suitability  of 
applicants'  other  similar  operations,  etc.   Since  current  lease 
holders  have  usually  demonstrated  acceptability  in  these  areas,  there 
is  a  bias  in  favor  of  continuing  existing  lease  holders'  leases.   Thus 
here  also  it  is  recommended  that  no  further  analytical  work  be  attempted 
until  and  unless  the  Tribe  decides  to  incur  the  costs  necessary  to 
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make  application  for  one  of  the  nearby  Section  15  leases  as  they 
expire. 

Still  another  alternative  is  to  attempt  through  judicial  and/or 
legislative  channels  to  bring  about  a  change  in  legal  and  procedural 
conditions  which  would  be  favorable  to  Northern  Cheyenne  use  of 
currently  federally  owned  and  administered  lands.   The  procedures 
through  which  such  an  effort  would  be  undertaken  are  too  ill  defined 
at  the  present  to  permit  even  an  initial  investigation  by  any  one  except 
legal  specialists. 

Therefore,  it  appears  that  due  to  the  obstacles  discovered  in 
this  preliminary  investigation,  no  further  analytical  work,  either 
feasibility  or  impact,  should  be  undertaken  unless  the  Tribal  decision 
makers  decide  that  the  costs  and  uncertainties  involved  in  such  further 
work  are  justified  by  the  potential  benefits  to  the  Tribe  and  its 
members  and  by  the  likelihood  of  success  in  achieving  these  benefits. 
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3.   Feasibility  Analysis,  Midway  Mine 

This  feasibility  analysis  of  the  Midway  Coal  Mine  was  done  in  the 
absence  of  the  required  preliminary  exploratory  and  engineering  work. 

Without  a  mining  plan  or  set  of  plans  detailing  operating  procedures 
and  the  structures,  equipment,  and  manpower  requirements  for  various 
levels  of  output  at  the  mine  site,  accurate  estimates  of  input  costs 
are  not  possible.   Consequently,  this  analysis  should  be  viewed  as 
provisional  and  should  be  used  with  due  caution.   It  is  however, 
illustrative  of  the  approach  and  analytical  procedures  that  can  readily 
be  used  for  conducting  feasibility  studies  as  well  as  indicative  of 
the  types  and  magnitudes  of  costs  necessary  for  opening  and  operating 
small  strip  mines. 

In  the  absence  of  the  required  preliminary  information,  the 
approach  taken  was  to  first  make  a  reasonable  estimate  of  the  required 
equipment  and  operating  costs  that  might  be  expected  in  opening  and 
operating  the  mine.   Then  demand  and  revenue  projections  were  made  on 
the  assumption  that  the  coal  produced  would  be  used  to  serve  the  on- 
Reservation  market  as  well  as  Northern  Cheyenne  families  living  near 
the  Reservation.   Four  revenue  projections  were  made  assuming  different 
delivered  selling  prices.   In  no  case  was  the  revenue  sufficient  to 
cover  operating  costs  let  alone  capital  and  interest  costs.   The  next 
step  taken  was  to  find  the  revenue  required  to  break  even  and  the 
associated  tons  of  output  at  different  selling  prices  under  three 
different  assumptions  of  financing  arrangements  and  capital  recovery. 
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Generating  of  this  revenue  would,  of  course,  require  export  of  coal 
from  the  Reservation.   Lastly,  assuming  a  given  selling  price  and  a 
given  ratio  of  capital  to  operating  costs,  estimates  were  made  of  the 
break  even  capital  and  operating  costs  that  would  allow  feasible 
operation  of  the  mine  for  meeting  Reservation  demand. 

For  purposes  of  this  analysis  an  undertaking  is  considered  to  be 
feasible  if  the  revenue  generated  by  that  activity  is  sufficient  to 
cover  all  its  costs.   What  is  or  is  not  a  cost,  however,  is  subject 
to  varying  assumptions.   Too,  it  is  possible  to  share  some  costs  with 
other  activities  or  to  shift  them  to  other  parties.   The  latter  involves 
subsidies  either  in  kind  or  money  by  the  person  or  organizations 
incurring  the  shifted  costs.   Possibilities  for  sharing  and  shifting 
costs  are  discussed  below. 

a.  Capital  and  Operating  Cost  Estimates 

The  total  initial  capital  cost  of  the  mine  is  estimated  at  $A03,900, 
$208,500  for  production  and  delivery  equipment,  $150,000  for  structures 
and  $45,400  working  capital.   Exploration,  engineering  and  site  preparation 
costs  were  assumed  to  be  financed  by  other  programs  or  grants.   The 
usable  life  of  the  equipment  was  assumed  to  be  10  years  at  the  end  of 
which  it  would  have  little  if  any  salvage  value  and  would  have  to  be 
replaced  if  mining  operations  were  to  continue.   Mine  life  was  assumed 
to  be  10  years  with  operations  beginning  in  mid-1977.   Average  seam 
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thickness  was  assumed  to  be  12  feet  and  average  overburden  depth, 
40  feet.  A  90  percent  recovery  rate  was  assumed.   Average  annual 
production  was  estimated  at  4,332  tons  with  an  average  of  .2  acres 
stripped  per  year.   Delivery  of  coal  was  assumed  to  be  by  truck. 

Employment  was  estimated  at  5  full  time  and  4  half  time  workers. 
All  workers  are  assumed  to  be  skilled  with  production  and  delivery 
personnel  receiving  Bacon  -  Davis  wages.   Personnel  costs  including 
wages,  salaries,  fringe  benefits,  and  payroll  taxes  was  estimated  at 
$128,000  per  year,  operating  supplies  at  $30,000  and  indirect  cost  at 
$23,700  for  a  total  of  $181,700  for  annual  operating  costs  exclusive 
of  depreciation.   Interest  costs  on  borrowed  capital  are  not  included 
and  no  business  or  severance  taxes  are  assumed.   Production  is  assumed 
to  be  on  the  basis  of  one  shift  per  day  with  a  five  day  week.   Surface 
restoration  costs  are  assumed  to  be  included,  but  mulching,  liming, 
fertilizing  and  seeding  expenses  are  not.   Thus,  additional  reclamation 
costs  would  need  to  be  incurred  to  the  extent  of  reclamation  desired. 

The  following  two  tables  present  the  details  of  the  capital  and 
annual  operating  cost  estimates. 
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Table  II. 2 
Capital  Investment  Summary,  Midway  Mine 


Estimated 

Eq^uipment 

Quantity 

Total  Cost 

Bulldozer  (D-9) 

1 

$A0,000 

Front  end  loader  (5  yd) 

1 

30,000 

Coal  Crusher 

1 

75,000 

Drill 

1 

5,000 

Pump 

1 

3,000 

Coal  Hopper 

2 

2,000 

Scales 

1 

15,000 

Trucks  (13  yd) 

3 

36,000 

Fuel  tanks 

2 

2,000 

Welder 

1 

500 

Other 


Office,  shop  &  storage 
shed 


150,000 


Working  Capital  & 
Inventory  (3  months 
operating  costs) 


A5,A00 


$403,900 
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Table  II.  3 
Annual  Operating  Costs,  Midway  Mine 


Personnel  Costs 

Equipment  Operators 
Mechanic 
Truck  Drivers 
Field  Supervisor  , 
Secretary /Bookkeeper 
Shooting  &  Drilling 

$128,000 

Operating  Supplies  30,000 

Indirect  Expenses  (15%  of  Personnel  &  Supplies  Costs)     23,700 
Total  Costs  $181,700 


lo. 

Rate  per 
Hour-'- 

Days 

Annual 
Cost2 

2 

$9.50 

261 

$39,700 

1 

9.50 

261 

19,800 

3 

9.60 

130 

30,000 

1 

261 

20,000 

1 

261 

9,000 

1 

9.15 

130 

9,500 

1,  includes  wages,  salaries,  fringe  benefits  &  payroll  taxes 

2.  2,088  hours  per  year. 
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b.  Demand,  Revenue,  and  Net  Income  Projections 

Coal  demand  projections  were  developed  as  follows.   The  market  to 
be  served  was  assumed  to  be  on-Reservation  households  and  institutions 
as  well  as  Labre  Indian  School  and  Northern  Cheyenne  families  living 
in  Ashland.   Residential  demand  for  coal  was  based  on  the  constant  vital 
rate  population  projections  appearing  elsewhere  in  this  report  and 
the  1975  Household  Survey  conducted  by  the  Northern  Cheyenne  Research 
Project.  Average  household  size,  used  to  get  the  number  of  households 
from  population,  was  assumed  to  be  constant  through  time  and  equal  to 
that  in  1976.   Eighty  percent  of  the  houses  built  after  1970  were 
estimated  to  have  coal  burning  facilities  and  all  new  housing  was  assumed 
to  have  the  same  percent.   Houses  built  before  1970  were  assumed  to  be 
replaced  or  converted  to  coal  at  a  rate  of  10  percent  every  five 
years.  Non-Cheyenne  households  were  assimed  to  have  the  same  demand 
and  housing  characteristics  as  Cheyenne  households.  Per  household 
consumption  of  coal  was  assumed  to  be  10  tons  per  year.   From  the  above, 
residential  coal  demand  was  projected  to  increase  from  2,6A5  tons  in 
1977-78  to  4,764  tons  by  1986-87.   Institution  coal  use  was  assumed  to 
reach  1,000  tons  in  1986-87  from  400  tons  in  1977-78.   This  increase 
assumes  conversion  to  coal  by  the  Busby  School  and  Labre  Indian  School. 
These  demand  estimates  are  less  reliable  than  the  residential  estimates 
due  to  lack  of  sound  data  and  may  be  considered  to  be  conservative. 
Total  coal  demand  was  projected  to  be  3,045  tons  in  1977-78  and  5,764 
tons  in  1986-87. 
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Coal  revenue  projections  were  produced  assuming  delivered  selling 
prices  of  $15,  $20,  and  $25  per  ton.   Current  prices  of  delivered  coal 
is  in  the  neighborhood  of  $16.50  per  ton.   All  accounts  receivable 
were  assumed  to  be  collectible.   Average  annual  revenues  were  projected 
to  be  $65,000,  $86,600,  and  $108,300  respectively  for  the  above 
selling  prices.   These  revenues  with  the  above  costs  produced  average 
annual  net  operating  losses  of  $116,700,  $95,100,  and  $73,400  respectively. 
If  the  initial  capital  investment  in  equipment  and  structures  were 
financed  wholly  or  in  part  through  borrowing,  losses  would  increase 
by  the  amount  of  interest  payments.  .  With  the  assumed  costs  and  assumed 
revenues,  opening  the  mine  would  clearly  not  be  feasible  unless  the 
operating  losses  and  initial  capital  costs  would  be  financed  through 
subsidies  or  grants. 

Details  of  the  above  are  presented  in  the  following  tables. 


Table  II.  4 
Northern  Cheyenne  &  On-Resei^ation  Coal 
Demand  Projections,  Tons 


Year 

Residential 

Institutional 

Total 

1977-78 

2,645 

400 

3,045 

1978-79 

2,823   . 

466 

3,289 

1979-80 

3,000 

533 

3,533 

1980-81 

3,224 

600 

3,824 

1981-82 

3,448 

667 

4,115 

1982-83 

3,732 

734 

4,466 

1983-84 

3,976 

800 

4,776 

1984-85 

4,220 

867 

5,087 

1985-86 

4,492 

933 

5,425 

1986-87 

4,764 

1,000 

5,764 
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Table  II. 5 
Revenue  Projections,  Midway  Mine 


1977-78 
1978-79 
1979-80 
1980-81 
1981-82 
1982-83 
1983-8A 
1984-85 
1985-86 
1986-87 


at  $15 
per  ton 

$45,675 

49,335 

52,995 

57,360 

61,725 

66.990 

71,640 

76,305 

81,375 

86,460 


at  $20 
per  ton 

$60,900 

65,780 

70,660 

76,480 

82,300 

89,320 

95,520 

101,740 

108,500 

115,280 


at  $25 
per  ton 

$76,125 

82,225 

88,325 

95,600 

102,875 

111,650 

119,400 

127,175 

135,625 

144,100 
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Table  II. 6 

Net  Income. ,  Midway  Mine 

at  $15  at  $20         at  $25 

per  ton  per  ton        per  ton 

1977-78       -136,025  -120,800  -105,575 

1978-79       -132,365  .  -115,920  -  99,475 

1979-80       -128,705  -111,040  -  93,375 

1980-81       -124,340  -105,220  -  86,100 

1981-82       -119,975  -  99,400  -  78,825 

1982-83       -114,710  -  92,380  -  70,050 

1983-84       -110,060  -  86,180  -  62,300 

1984-85       -105,395  -  79,960  -  54,525 

1985-86       -100,325  -  73,200  -  46,075 

1986-87       -  95,240  -  66,420  -  37,600 


1.   Actual  losses  would  be  larger  since  these  do  not  include 
interest  costs. 
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c.   Break  Even  Revenue  &  Tonnages  with  Alternative  Financing 
Arrangements,  Assuming  Given  Costs 

The  purpose  of  this  section  is  to  explore  the  break  even  production 
and  revenue  requirements  under  alternative  financing  arrangements  at 
different  assumed  selling  prices.   The  question  asked  by  this  analysis 
is  what  are  the  production  and  export  requirements  in  order  to  break 
even  at  different  assumed  selling  prices  if  the  initial  investment 
is  financed  in  various  alternative  ways.   The  financing  arrangements 
considered  are  1)  borrowing  the  initial  capital  at  an  8  percent  rate  of 
interest  2)  receiving  a  grant  to  finance  the  front  end  costs,  but 
recovering  the  grant  value  at  the  end  of  the  assumed  10  year  equipment 
life  and  3)  a  grant  to  finance  the  initial  capital  but  with  no  recovery. 
Under  the  second,  and  third  arrangements  interest  costs  are  avoided. 
In  addition,  the  grant  in  the  third  case  is  used  as  a  subsidy  to  revenue 
with  no  provision  made  for  replacing  the  structures  and  equipment  at 
the  end  of  10  years. 

Initial  capital  costs  of  $403,900,  annual  operating  costs  of  $181,700, 
and  average  annual  Northern  Cheyenne  and  on-Reservation  coal  use  of 
4,332  tons  per  year  are  assumed  as  before.   Given  this,  the  average 
annual  revenue  required  to  cover  all  costs  including  interest  is 
approximately  $245,000  if  the  initial  investment  is  financed  through 
borrowing.   At  selling  prices  of  $15,  $20  and  $25  per  ton  this  would 
require  average  production  of  16,333,  12,250  and  9,800  tons  per  year. 
This  would  require  average  exports  of  coal  off  the  Reservation  of  12,000  tons. 
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7,900  and  5,500  tons  per  year.   To  the  extent  operating  costs  rose  with 
Increased  production,  break  even  revenues  and  tonnages  would  also  have 
to  increase.   Also,  no  severance  taxes  are  assumed.   Should  coal 
production  on  Indian  land  not  be  exempt  from  Montana  State  Severance 
taxes,  exports  would  have  to  be  increased  to  generate  the  revenue 
required  to  break  even.   Currently,  these  taxes  are  34<:  per  ton  or  30 
percent  of  contract  price  whichever  is  greater  for  8,000-9,000  BTU/lb. 
coal  with  the  first  5,000  tons  produced  per  year  exempt. 

If  the  initial  capital  investment  were  financed  through  a  grant 
so  that  there  was  no  interest  expense  and  if  at  the  end  of  ten  years 
the  value  of  the  grant  were  to  be  recovered,  the  average  annual  break 
even  revenue  would  be  approximately  $225,000.   Production  and  exports 
for  the  above  prices  would  be  15,000,  11,250  and  9,000  tons  and  10,700, 
6,900  and  4,700  tons  respectively. 

On  the  assumption  that  the  value  of  the  grant  were  not  recovered 
but  allowed  to  be  used  to  cover  other  costs,  average  break  even  revenue 
would  be  equal  to  operating  costs  of  $181,700.   For  $15,  $20,  and  $25 
selling  prices  production  and  exports  would  be  12,000,  9,100  and  7,300 
tons  and  7,700,  4,800  and  3,000  tons  respectively. 


i 
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These  results  are  summarized  in  the  following  table. 


Table  II. 7 
Break  Even  Tonnages  with  Given  Costs 


Delivered  Selling  Prices 
$15        $20        $25 


Borrowing  at  8% 

average  annual  production  (tons)    16,333 
average  annual  exports  (tons)       12,001 


Grant  with  recovery 

average  annual  production 
average  annual  exports 

Grant  with  no  recovery 

average  annual  production 
average  annual  exports 


15,000 
10,700 


12,000 
7,700 


12,250 
7,918 


11,250 
6,900 


9,100 
A,  800 


9,800 
5,468 


9,000 
4,700 


7,300 
3,000 


d.   Break  Even  Costs  with  Alternative  Financing  Arrangements 
With  Given  Demand 


This  section  is  concerned  with  the  break _even  capital  and  operating 
costs  at  different  assumed  selling  prices  for  meeting  Northern  Cheyenne 
and  on-Reservation  demand  as  stated  previously  under  alternative 
financing  arrangements.   Assumptions  include  no  export  of  coal,  at  2 
to  1  ratio  of  capital  to  operating  costs,  and  alternative  financing 
arrangements  as  before.   Table  II. 8  presents  the  results  of  the 
analysis. 
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Table  II. 8 
Maximum  Feasible  Capital  &  Operating  Costs 
to  Meet  Domestic  Demand  Under  Different 
Financing  Assumptions  &  Selling  Prices 


Borrowing  at  8% 

Maximum  Capital  Costs 
Maximum  Operating  Costs 

Grant  with  recovery 

Maximum  Capital  Costs 
Maximum  Operating  Costs 

Grant  without  recovery 
Maximum  Capital  Costs 
Maximum  Operating  Costs 


Delivered  Selling  Prices 
$10        $15        $20 


$64,000     $96,000    $127,400 
32,000      48,000      63,700 


72,000 
36,000 


43,300 


108,000 
54,000 


65,000 


144,000 
72,000 


86,600 


1,   The  value  of  the  grant  could  be  any  amount  and  operating  expense 
could  be  equal  to  annual  revenue.   The  figure  presented  in  the 
column  is  average  annual  revenue. 


At  a  selling  price  of  $15  per  ton  to  domestic  coal  users  capital 
and  operating  costs  could  not  exceed  $96,000  and  $48,000  respectively 
if  the  initial  capital  structures  and  equipment  were  financed  by 
borrowing  at  an  8  percent  rate  of  interest.   if  the  capital  costs  were 
financed  by  means  of  a  grant  and  the  value  of  the  grant  were  to  be 
recovered  at  the  end  of  ten  years,  the  maximum  break  even  capital  and 
operating  cost  would  be  $108,000  and  $54,000  respectively.   If  the  grant 
were  to  be  totally  used  up  at  the  end  of  ten  years  maximum  feasibility 
operating  cost  would  be  limited  by  projected  revenue. 

For  higher  selling  prices  the  maximum  feasibile  costs  are,  of 
course,  greater.    Lower  prices  mean  lower  feasible  capital  and  operating 
costs.   Whether  or  not  producing  the  tonnages  required  to  meet  projected 
demand  at  reasonable  prices  is  possible  is  a  matter  for  further  investi- 
gation.  There  is  a  real  need  for  an  engineering  analysis  for  the  purpose 
of  developing  a  mine  design  which  could  (if  possible)  meet  maximum 


-97- 


feasible  cost  parameters.   It  has  been  shown  that  grants  can  avoid 
interest  costs  as  well  as  help  cover  capital  and  operating  costs, 
and  hence,  raise  the  costs  that  can  be  incurred  and  still  break  even. 

Other  alternatives  for  lowering  incurred  costs  might  involve 
sharing  costs  of  equipment  with  other  activities  and  programs.  For 
example,  it  is  currently  anticipated  that  a  portable  coal  crusher  will 
be  purchased  so  that  gravel  can  be  crushed  for  road  construction  and 
maintenance  when  the  crusher  is  not  in  use  for  mining.   This  arrangement 
might  also  be  extended  to  other  pieces  of  equipment.   The  condition 
necessary  for  this,  however,  is  that  the  equipment  must  not  be  in 
continuous  use  for  a  single  activity.   In  addition,  if  production  of 
coal  for  use  on  the  Reservation  is  seasonal,  it  may  be  possible  to 
lower  equipment  costs  by  leasing  seme  or  all  equipment  on  a  short  term, 
seasonal  basis. 

It  should  be  emphasized  that  once  exploration  and  engineering 
reports  on  the  mine  have  been  completed,  more  accurate  and  reliable 
estimates  of  feasibility  with  different  pricing  and  financing 
alternatives  can  be  computed  in  a  relatively  short  time  since  the 
analytical  routine  has  been  developed  and  programmed  on  a  programmable 
calculator.   Also,  if  specific  possibilities  for  reducing  incurred 
expenses  through  cost  shifting  and/or  subsidizing  are  identified, 
the  feasibility  implications  of  such  reductions  can  be  produced  quickly 
and  at  low  cost.   In  addition,  alternative  demand  projections  using 
different  population  assumptions  are  also  possible  on  a  routine  and  low 
cost  basis. 
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4.   Feasibility  Analysis,  4.6  Million  Ton  per  Year  (MM-tpy)  Coal 
Strip  Mine 


In  the  absence  of  the  needed  exploratory  and  engineering  information 
for  conducting  a  feasibility  analysis  of  a  large  scale  coal  mine  at 
a  particular  site,  the  approach  taken  here  was  to  take  available 
information  concerning  strip  mining  in  the  Northern  Great  Plains  and 
modify  this  information  to  conform  with  specific  conditions  in  the 
Tongue  River  Valley  to  the  extent  they  are  known  and  to  conform  with 
specific  assumptions  about  the  mine.   It  is  assumed  that  the  development 
of  the  mine  is  sponsored  by  the  Northern  Cheyenne  Tribe,  but  no 
assumptions  were  made  regarding  ownership  patterns,  leasing  arrangements, 
or  management  alternatives.   Consequently,  the  returns  as  presented 
below  and  in  Appendix  A.4.  include  all  returns  to  capital  and  do  not 
reflect  deductions  for  interest  expenses  and  lease  payments,  nor  the 
division  of  profits  among  the  possible  equity  interests.   Given  the 
uncertainty  regarding  the  taxing  powers  of  the  various  levels  of 
government  with  respect  to  Indian  activity,  no  business  taxes  were 
assumed.   Thus,  returns  as  presented  include  potential  tax  liabilities. 
Potential  tax  liabilities  of  from  50  to  75  percent  of  total  returns 
are  not  unreasonable  if  all  business  taxes  are  applicable.   It  is  a 
matter  for  further  assumption,  analysis  and  negotiation  how  these 
returns  would  be  distributed  among  the  Northern  Cheyenne  Tribe,  the 
State  of  Montana,  the  U.  S.  Government  and  private  developers  and 
financial  groups. 

Two  separate  analyses  were  made  on  the  basis  of  alternative 
assumptions  concerning  severance  taxation.   In  the  first  analysis. 
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no  severance  taxes  are  assumed  to  be  applicable.   In  the  second,  a 
severance  tax  rate  of  30  percent  of  contract  price  with  the  first 
5,000  tons  produced  per  year  exempt  is  assumed.  This  is  the  Montana 
rate  for  8,000-9,000  BTU/lb.  coal. 

No  particular  mine  site  was  assumed,  but  the  location  is  presumed 
to  be  in  the  Tongue  River  Valley  of  Southeastern  Montana.   An  annual 
production  rate  of  4.6  million  tons  for  the  general  market  and  a 
20  year  mine  life  are  assumed.   Average  overburden  depth  is  asstmied 
to  be  175  feet  and  average  coal  seam  thickness,  50  feet.  A  90  percent 
recovery  rate  is  assumed.   Transportation  is  assumed  to  be  by  rail  with 
costs  of  transport  facilities  being  borne  by  the  railroad.   Prices 
are  assumed  to  be  net  of  transportation  charges  or  mine  mouth  prices. 
Current  mine  mouth  prices  in  the  area  are  in  the  neighborhood  of  $5 
per  ton.  With  delivered  prices  of  $20  to  $25  per  ton  in  the  midwest 
and  unit  train  freight  rates  of  from  $8  to  $10  per  ton  for  a  1250 
mile  haul,  negotiated  contract  prices  from  $5  to  $15  dollars  per  ton 
are  not  unreasonable.  All  prices  and  costs  are  assumed  to  be  in  1975 
dollars.  No  attempt  has  been  made  to  project  inflation  rates  or 
changes  in  the  price-cost  structure  of  the  mine. 

Estimates  of  equipment,  materials  and  personnel  costs  are  based 
on  Bureau  of  Mines  Information  Circular  8703,  Basic  Estimated  Capital 
Investment  and  Operating  Costs  for  Coal  Strip  Mines,  U.  S.  Department 
of  the  Interior.  The  information  presented  in  this  circular  is  set 


-100- 

forth  as  representative  of  mining  costs  under  Northern  Plains 
conditions.   Costs  are  based  on  1975  indices  and  to  some  extent  are 
outdated  since  personnel  costs  and  union  benefits  are  now  covered  by 
the  Western  Surface  Agreement  of  1975  and  not  the  Bituminous  Wage 
Agreement  of  1975  as  assumed  in  the  circular.   Unavailability  of 
information  regarding  the  former  precluded  use  of  the  new  wage  rates 
in  this  analysis,  but  even  assuming  substantial  increases  in  labor 
costs,  the  general  results  of  this  preliminary  analysis  remained 
unchanged. 

Summaries  of  estimated  capital  and  operating  costs  are  as 
follows: 

Estimated  Capital  Costs,  4.6-MM-tpy  strip  mine 

Working  capital  1,298,300 

Initial  Capital  Investment  22,829,500 

Deferred  Capital  Investment  17,145,600 

Total  Capital  Costs  $39,975,100 

Estimated  annual  operating  costs,  4.6-MM-tpy  strip  mine 

Production  893,950 

Maintenance  416,800 

Reclamation  &  Road  Bldg.  175,600 

Operation  Supplies  2,070,000 

Power  600,000 

Payroll  Overhead  557,750 

Union  Welfare  3,548,500 

Indirect  Costs  2,555,250 

Total  Operating  Costs  $10,817,850 

With  estimated  initial  capital  investment  costs  of 
approximately  $23,000,000  and  estimated  annual  operating  costs  of 
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nearly  $11,000,000,  It  appears  that  a  mine  of  this  size  would  be  highly 

profitable.  Also,  with  an  estimated  111  production,  maintenance  and 

management  employees,  the  mine  would  offer  considerable  employment 

opportunities  for  Northern  Cheyenne  Tribal  members  if  sufficient 

training  were  available.   The  following  tables  present  estimated 

returns  to  the  mine  assuming  different  mine  mouth  selling  prices. 

As  can  be  seen,  the  rates  of  return  on  total  capital  as  well  as  the 

annual  magnitudes  are  substantial. 

Table  II. 9 
Estimated  Revenue,  Rate  of  Return  and  Average  Annual 
Return  for  Different  Mine  Mouth  Prices  for  Coal 
Assuming  no  Severance  Taxes 


Mine 

Internal 

Mouth 

Net 

Rate  of 

Average 

Price 

Revenue 

Return   _ 
(percent) 

Annual- 
Return 

per  ton 

$  5 

$23,000,000 

51.0 

$11,648,500 

10 

46,000,000 

152.7 

34,867,500 

15 

69,000,000 

253.6 

57,895,600 

20 

92,000,000 

354.4 

80,903,200 

1. 

after 

deductions  for 

transportation  charges 

2. 

the  e: 

Kpected  percent^ 

ige  ra 

te  of  return  over 

cost  on  the 

initial  invested  capital  but  before  business  taxes,  interest 
costs,  and  lease  payments. 

before  business  taxes,  interest  and  lease  payments  which, 
if  applicable,  could  reduce  the  average  annual  return  by 
50-75%. 


f^ ' 
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Table  11.10 
Estimated  Revenue,  Rate  of  Return  and  Average  Annual  Return  for 
Different  Mine  Mouth  Prices  for  Coal  Assuming  a  Severance  Tax 
Rate  of  30  Percent,  the  First  5,000  Tons  Per  Year  Being  Exempt 


Mine  Mouth 

Price 

per  ton        Revenue 


Net 
1 


Internal 
Rate  of 
Return   _ 
(percent) 

Average 
Annual- 
Return 

19.1 

$  4,432,370 

92.0 

20,539,870 

163.0 

36,947,370 

233.6 

52,754,870 

$  5  $16,107,500 

10  32,215,000 

15  48,322,500 

20  64,430,000 


1.  after  deductions  for  transportation  charges 

2.  the  expected  percentage  rate  of  return  over  cost  on  the 
initial  invested  capital  but  before  business  taxes, 
interest  and  lease  payments. 

3.  before  business  taxes,  interest  and  lease  payments  which,  if 
applicable  could  reduce  the  average  annual  return  by  50-75%. 


Under  the  assumptions  made,  57.75  acres  would  be  stripped  annually. 
Over  the  20  years  the  total  stripped  area  would  be  1,155  acres.   It 
is  assumed  in  the  analysis  that  surface  contours  would  be  restored 
and  that  the  stripped  area  would  be  mulched,  limed,  fertilized,  and 
reseeded  at  a  cost  per  acre  of  approximately  $7,000.   This  cost  is 
included  in  the  above  analysis.   The  effects  of  this  stripping  and 
reclamation  on  future  land  productivity  and  on  water  quality  and 
drainage  are  not  now  known.   Further  study  in  this  area  would  be 
required. 

Details  of  the  analysis  are  presented  in  Appendix  A. 4. 
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*5.  Preliminary  Economic  Impact  Analysis  of  a  Large  Coal  Mine 
In  the  Tongue  River  Valley 

In  this  section,  the  "first  approximation"  impact  projection 
methodology  and  the  impact  projection  for  a  large  coal  mine  are  presented. 
It  would  be  worthwhile  at  this  point  to  reemphasize  a  point  made  several 
times  previously  in  this  report  concerning  economic  impact  analysis 
and  its  role  in  Tribal  decision  making.   This  point  is  that  the  economic 
impacts  of  the  development  alternatives  facing  the  Tribe  are  only  one 
part  of  the  total  impacts  which  should  be  considered  in  evaluating 
the  desirability  of  each  of  the  alternatives  when  measured  against  the 
overall  goals  and  values  of  the  Northern  Cheyenne  people.   Economic 
impact  is  important,  especially  in  light  of  the  current  level  of  economic 
well  being  on  the  Reservation  and  the  often  expressed  desire  of  the 
Northern  Cheyenne  to  see  it  improved.   But  economic  impacts  are  not  all 
that  is  important.   The  Northern  Cheyenne  also  have  an  expressed  interest 
in  maintaining  their  Tribal  customs,  values,  etc.,  which  are  usually 
referred  to  by  the  broad  terms,  "Cheyenne  way  of  life."  They  also  have 
an  active  interest  in  preserving  the  physical  environment  of  the 
Reservation  and,  by  extension,  its  surroundings.   Thus,  both  social- 
cultural  and  physical  environmental  impacts  of  development  alternatives 
should  also  be  analysed  and  projected.   Only  then  will  the  Tribe  be 
in  a  position  to  weigh  the  economic,  social-cultural,  and  physical 
environmental  benefits  expected  from  each  development  alternative 
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against  all  the  economic,  social-cultural,  and  physical  environmental 
costs  that  the  development  could  be  expected  to  impose  on  the  people  and, 
based  upon  this  broad  view,  be  in  a  position  to  make  decisions  in  favor 
of  those  alternatives  which  offer  needed  benefits  while  imposing 
acceptable  costs  of  all  sorts. 

The  methodology  used  in  this  economic  impact  analysis  is  discussed 
first,  followed  by  the  impact  projections.   The  feasibility  analysis 
previously  described  provides  the  needed  basic  (or  direct)  emnlovment 
and  earnings  information  for  the  economic  impact  projections.   The 
first  approximation  impact  projection  methodology  is  illustrated  in 
Figure  II. I. 

The  first  approximation  impact  projection  methodology  is  based 
upon  a  simplified  and  less  rigorous  and  complete  version  of  the 
economic  impact  methodology  designed  for  permanent  implementation 
which  is  described  in  Chapter  III.   Like  the  permanent  impact 
methodology,  this  methodology  utilizes  the  economic  base  approach 
as  described  in  the  permanent  impact  methodology  discussion  below.   The 
economic  base  approach  assumes  that  total  employment  is  made  up  of 
basic  and  residentiary  employment,  where  basic  employment  is  defined  as 
employment  which  produces  goods  and  services  for  sale  to  customers 
outside  the  area,  i.e.,  for  export,  and  residentiary  employment  produces 
goods  and  services  for  local  consumption.   The  basic  emplojraient  sectors 
are  referred  to  as  the  "driving  sectors"  of  the  economy.   Residentiary 
employment  is  sometimes  referred  to  as  service  or  secondary  or  population 
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dependent  employment.   Total  employment  is  the  sum  of  basic  and  residen- 
tiary employment.   It  must  be  emphasized  that  the  methodology  referred 
to  is  an  impact  projection  methodology.   This  methodology  should  provide 
a  first  approximation  projection  of  the  economic  changes  imposed  in 
the  area  of  the  Northern  Cheyenne  Reservation  as  a  result  of  major 
economic  developments  on  or  near  the  Reservation.   The  impact  (or  the 
changes)  are  measured  as  the  difference  between  (1)  conditions  projected 
if  the  development  actually  occurs — the  development  projection — and 
(2)  projected  conditions  if  the  event  does  not  occur — the  baseline 
projection.   The  impact  projections  would  then  be  added  to  the  baseline 
projections  to  give  the  projected  total  level  if  the  development 
occurred.   In  this  case,  due  to  the  first  approximation  nature  of  the 
impact  projections  and  the  absence  of  a  baseline  projection,  this  addition 
was  not  done. 

The  first  approximation  method  can  be  divided  into  four  parts: 
1)  determination  of  basic  employment  and  earnings,  2)  determination  of 
residentiary  employment  and  earnings,  3)  determination  of  total  employ- 
ment and  earnings,  and  4)  development  of  the  population  projections. 

The  direct  or  basic  employment  and  earnings  impact  will  be  felt  in 
the  immediate  locale  of  the  mine.   Some  of  the  direct  impacts  will  extend 
onto  the  Reservation  if  Reservation  residents  secure  employment  in  the 
mine  or  construction  work  forces  and  commute  to  work  from  the  Reservation 
or  if  in-coming  workers  establish  residence  on  the  Reservation.   Because  of  data 
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llmitations,  the  indirect  or  residentiary  employment  and  earnings  impact 

and  the  population  impact  were  projected  for  Rosebud  County  as  a  whole. 

Undoubtedly,  some  of  this  impact  will  be  felt  on  the  Reservation.   This 

effect  will  be  greater  as  more  Reservation  residents  participate  in  the 

direct  project  work  force  and  as  on-Reservatlon  businesses  succeed  in     < 

attracting  trade  away  from  of f -Reservation  competition.   However,  the 

data  does  not  presently  exist  to  make  a  Reservation  only  projection. 

Once  the  results  of  the  public  agency,  business,  and  household  surveys 

have  been  tabulated  and  analyzed,  the  data  base  will  exist  to  make 

Reservation  projections  using  the  permanent  impact  methodology  described  below. 

The  BASIC  EMPLOYMENT  IMPACT  (Box  2)  and  the  BASIC  EARNINGS  IMPACT 
(Box  3)  are  determined  from  the  development's  project  schedule  as 
developed  in  FEASIBILITY  ANALYSIS  (Box  1).   Inmost  cases,  the  employment 
is  divided  into  a  construction  work  force  and  an  operations  work  force. 
RESIDENTIARY  EMPLOYMENT  IMPACT  (Box  4)  is  determined  from  the  sum  of  all 
basic  employment  by  applying  sector  specific  multipliers.   The  multipliers 
used  are  based  upon  estimates  of  basic  and  residentiary  employment  for 
Rosebud  County  for  1975  made  by  the  Montana  Department  of  Community 
Affairs.   These  yield  sector  specific  residentiary  emplo3nnent.   RESIDENTIARY 
EARNINGS  IMPACT  (Box  5)  is  determined  by  applying  sector  specific 
annual  average  wage  rates  to  estimated  residentiary  employment.   The 
annual  average  wage  rates  used  were  determined  from  the  1974  Bureau  of 
Economic  Analysis  records  and  adjusted  to  1976  dollars  as  indicated  by 


Figure  II. 1 
Flowchart  of  "First  Approximation" 
Methodology  for  one  Projection  Period 
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changes  in  the  consumer  price  index  over  the  period.   TOTAL  EMPLOYMENT 
IMPACT  (Box  6)  and  TOTAL  EARNINGS  IMPACT  (Box  7)  are  the  sura  of  basic 
and  residentiary  employment  and  earnings.   The  POPULATION  PROJECTIONS 
IMPACT  (Box  8)  were  determined  by  using  the  1970  population/1970  employment 
ratio  from  the  1970  Census  for  Rosebud  County.   This  ratio  was  estimated 
to  be  2.70.   It  was  applied  to  the  total  employment  to  determine  the 
projected  population.   This  procedure  was  repeated  then  for  each  time 
period. 

The  projected  impacts  of  a  large  (4.6  million  ton  per  year)  coal 
mine  were  developed  utilizing  the  methodology  described  in  the  previous 

m 

section.  Two  projections  were  developed  for  1980  due  to  the  transient 
nature  of  construction  workers.   It  is  well  documented  that  construction 
workers  do  not  demand  the  same  type  and  amount  of  residentiary  services 
as  do  permanent  operations  workers.   This  is  due  mainly  to  the  short  time 
span  of  the  construction  of  projects.   The  first  projection  treats  the 
construction  work  force  as  having  one-half  the  impact  of  operations 
workers.   The  second  projection  treats  the  construction  work  force  as 
having  the  same  impact  as  operation  workers.   Thus,  actual  impacts 
should  be  between  these  two  extremes. 

The  following  is  the  time  and  manpower  schedule  for  a  large  scale  coal 
mine  near  the  Reservation.    This  is  the  direct  or  basic  employment. 

1980  1985         1990 

Construction  (CWF)   200  0  0 

Operations  56  111         HI 

Total  Direct        256  III  111 


-109- 


By  applying  employment  multipliers  to  the  basic  employment,  the 
following  residentiary  and  total  employment  impacts  were  created. 

1980        1980         1985     1990 
(h   impact     (full  impact 
for  CWF)     for  CWF) 

Residentiary         2A6  410  177      177 

Basic  256  256  111      111 

Total  Employment     502  666  288      288 

As  previously  stated,  the  basic  employment  Impact  would  be  felt  in 
the  vicinity  of  the  mine.   The  residentiary  employment  impact  is  projected 
for  all  of  Rosebud  County.   Location  within  the  county  would  be  the 
subject  of  further  analysis.   This  further  analysis  would  properly  include 
Tribal  policy  as  well  as  economic  decision  making  in  the  private  sector. 
The  same  is  true  of  the  following  earnings  impact.   From  the  feasibility 
analysis  basic  or  direct  earnings  from  the  project  are  as  follows: 

(1976  Dollars) 
1980         1985  1990 

Construction     $4,301,200    $        0      $        0 
Operations  697,175     1,3.94,350       1,394,350 

Total  $4,998,375    $1,394,350      $1,394,350 
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The  residentiary  or  indirect  earnings,  determined  from  average 
annual  wages  for  employment  sectors  and  total  earnings  is  as  follows: 

(1976  Dollars) 
1980       1980         1985        1990 
(h   impact   (full  impact 
of  CWF)     of  CWF) 

Residentiary   $1,932,341   $3,219,A93   $1,348,928   $1,384,928 

Basic  ^>998,375   4,998,375   1,394,350    1,394,350 

Total         $6,930,716   $8,217,868   $2,779,278   $2,779,278 

Population  impacts  from  this  level  of  employment  were  determined  by 
applying  the  1970  Census  population/ employment  multiplier  for  Rosebud 
County  (2.70)  to  each  of  the  projected  employment  impacts.   This 
multiplier  appears  quite  high  relative  to  similar  experience  elsewhere. 
Thus,  these  population  impacts  may  be  higher  than  realistic. 

The  population  impact  is  as  follows: 

1980  1980  1985  1990 

(h   impact         (full  impact 
of  CWF)  of  CWF) 

1,355  1,798  777  777 

More  detailed  information  on  these  projections  are  attached  in  Appen- 
dix A. 5.    This  includes  listings  of  the  multipliers  used,  the  annual 
average  wage  rates,  and  the  detailed  residentiary  employment  and 
earnings  information. 
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This  concludes  presentation  of  the  intermediate  layer  of  analyses 
carried  out  in  this  project.   It  is  hoped  that  the  two  objectives  of 
the  chapter  have  been  met:   (1)  presentation  of  useful,  if  first  cut, 
projective  and  analytical  information  and  (2)  presentation  of  examples 
of  the  types  of  analysis  which  the  NCRP  would  be  able  to  carry  out 
routinely  if  the  proposed  decision  information  system,  including  its 
analytical  components,  is  implemented  at  the  NCRP.   The  proposed 
decision  information  system  itself  is  extensively  discussed  in  the 
next  chapter. 


CHAPTER  III 
PURPOSE  AND  NATURE  OF  THE  PROPOSED  NORTHERN  CHEYENNE 
DECISION  INFORMATION  SYSTEM 


As  was  emphasized  in  Chapter  I,  the  purpose  of  the  economic 
consultants  to  the  NCRP  In  this  project  was  not  to  produce  a  "study" 
per  se  of  the  Reservation  and  its  surrounds.   Rather  the  primary 
purpose  was  to  design  a  decision  Information  system  for  future 
Implementation  in  the  NCRP  which  would  allow  the  Project  to  serve 
Tribal  decision  makers  as  a  permanent  source  of  data,  analysis,  and 
information  to  support  their  planning  and  decision  making  functions. 
This  section  addresses  the  issues,  first,  of  the  general  role  and 
nature  of  an  information  system  in  the  context  of  a  political  decision 
making  body  such  as  Tribal  Government  and,  second,  of  the  specifics 
of  such  a  system  for  implementation  in  the  NCRP  including  an  informal 
discussion  of  the  feasibility  and  input  analysis  methodologies  designed 
for  implementation  as  part  of  the  NCRP  decision  information  system. 
It  must  be  remembered  that  the  purpose  of  this  year's  project  was 
design.   If  the  design  proposed  here  meets  approval,  then  funding  can 
be  sought  to  undertake  an  implementation  project.   The  Rho  Corporation 
expects  that  such  a  project  would  require  one  full  year  to  complete 
and  would  establish  in  the  NCRP  a  fully  functional  system  as  described 
in  this  chapter,  including  the  feasibility  and  impact  analysis 
capacities,  and  requiring  only  minimal  reliance  on  outside  consultants. 
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primarily  in  the  area  of  specific  industry  characteristics  required  as 
input  into  particular  feasibility  analyses. 


A.   GENERAL  FUNCTIONAL  DESCRIPTION  OF  AN  INFORMATION  SYSTEM 
IN  THE  DECISION  MAKING  CONTEXT 


The  simple  premise  upon  which  the  concepts  developed  here  are 
based  is  that  when  important  decisions  are  made  it  is  preferable  that 
they  be  based  upon  as  much  information  as  possible  about  what  alternatives 
are  available  and  what  the  inplications  of  each  are.   This  premise 
seems  perfectly  obvious  when  stated,  but  in  real  world  decision 
situations  the  importance  of  an  adequate  information  base  is  often 
forgotten  or  ignored.  To  some  extent,  this  situation  derives  from 
the  need  to  make  decisions  rapidly,  and  thus,  without  time  to  secure 
available  information.   More  often,  however,  the  reason  decisions 
are  made  in  the  absence  of  a  reliable  information  base  is  that  no 
system  is  available  to  the  decision  maker  to  provide  him  the  required 
types  of  data  and  the  expertise  to  organize  and  analyse  the  data  into 
information  directly  or  even  indirectly  relevant  to  the  decision 
he  faces.  Alternatively,  this  data  and  expertise,  while  known  to 
exist,  may  be  beyond  the  time  and  money  resources  which  the  decision 
maker  can  devote  to  information  generation.   The  purpose  of  the  proposed 
information  system  is  to  provide  the  NCRP  with  the  capacity  to  provide 
the  data  and  analytical,  i.e.,  information  generation,  support  required 
by  Tribal  decision  makers  on  a  routine,  low  cost,  and  importantly, 
unbiased  basis. 
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Perhaps  the  nature  of  a  decision  information  system  can  be  further 
illustrated  by  considering  the  types  of  uses  to  which  it  would  be 
put  and  by  whom  it  would  be  used. 

1 .   Users  of  the  System 

Potential  users  of  the  proposed  system  on  the  Northern  Cheyenne 
Reservation  include  virtually  all  persons  concerned  with  Tribal 
decisions.   Obviously,  the  Tribal  Council  and  President  are  Involved 
in  major  decisions  which  will  have  far  reaching  inpacts  on  the  well- 
being  of  the  Tribe  and  its  members.   Perhaps  the  most  obvious  of  these 
is  the  decision  regarding  whether  to  develop  Tribal  coal  resources 
and  if  so  what  form  of  development  would  take.   Other  such  major 
decisions  are  illustrated  by  the  decision  to  undertake  the  EPA  Class  I 
air  designation  effort. 

At  a  different  level,  much  planning  and  decision  making  of  both 
a  policy  and  a  day  to  day  operational  nature  is  the  responsibility 
of  the  functional  agency  heads  and  directors.   It  is  the  function  of 
these  people  to  administer  their  programs  so  that  agency  spending 
produces  as  much  service  to  the  people  as  possible  or,  perhaps,  that 
required  services  are  provided  at  the  lowest  possible  cost. 

Also  on  the  Reservation  are  such  agencies  as  CDC  and  EDA  whose 
purpose  is  explicitly  to  promote  economic  development  on  the  Reservation. 
Information  regarding  both  the  economic  feasibility  of  proposed 
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developments  and  the  nature  and  extent  of  their  impacts  on  Reservation 
economic,  social,  cultural,  and  physical  environments  should  be 
essential  in  guiding  these  agencies'  decisions. 

Finally,  since  it  is  they  who  will  ultimately  receive  the  benefits 
and  pay  at  least  some  of  the  costs  of  most  Tribal  decisions.  Tribal 
members  at  large  must  play  a  role  in  decision  making.   While  this  role 
may  not  always  be  a  direct  one,  it  should  always  be  based  upon  a 
reasonable  information  base.   In  some  cases,  direct  participation  may 
be  called  for  as  in  the  case  of  a  prospective  Tribal  referendum  on 
coal  development.  Here  especially,  an  electorate  informed  on  both  . 
the  economic  feasibilities  and  the  socio-economic-environmental  inpacts 
of  proposed  alternative  courses  of  action  is  essential  to  arriving  at 
a  wise  choice  through  the  referendum. 

2.   Uses  and  Types  of  Decisions 

The  uses  of  a  decision  information  system  by  each  type  of  user 
discussed  above  in  terms  of  examples  of  the  decisions  they  make  and 
planning  they  carry  out  are  outlined  here.  At  the  general  policy 
level  of  the  Tribal  Council  and  President,  it  is  recognized  that  two 
of  the  most  pressing  problems  facing  the  Northrn  Cheyenne  are  poverty 
and  limited  revenue  to  support  Tribal  Governmental  operations.   It 
is  clear  that  the  current  high  price  of  coal  and  the  large  deposits 
of  it  on  the  Reservation  make  coal  development  on  the  Reservation  a 
possible  source  of  money  income  for  solution  of  the  personal  poverty 
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and  Tribal  revenue  problems.   However,  as  shown  by  the  Reservation 
coal  lease  program  and  the  difficulties  arising  from  it,  the  existence 
of  these  coal  deposits  does  not  guarantee  development  of  them  which 
is  favorable  to  the  best  interests  of  the  Northern  Cheyenne  people. 
Thus,  many  decisions  remain  to  be  made  before  coal  development  on  the 
Reservation,  if  any,  is  undertaken.   Elected  Tribal  officials  are 
properly  reluctant  to  make  these  decisions  in  the  absence  of 
information  about  each  of  the  several  alternatives  being  considered. 
This  information  is  of  two  kinds:   (1)   the  feasibility  sort;  i.e., 
the  question  is  raised  of  the  ability  of  a  proposed  project  to  generate 
enough  sales  to  cover  its  development  and  operating  costs  and,  perhaps, 
return  additional  revenue  to  the  Tribe  to  support  governmental 
operations  and  provide  a  fund  for  disbursements  to  Tribal  members; 
and  (2)  the  impact  sort,  i.e.,  the  issue  of  the  total  effect  a 
proposed  project  will  have  on  Tribal  well-being.   This  impact 
question  leads  to  many  types  of  considerations  or  dimensions.   It  may 
be  that  a  feasible  project  would  provide  sufficient  net  revenue  to  the 
Tribe  to  finance  governmental  operations  at  the  desired  level  and  to 
support  substantial  annual  disbursements  to  Tribal  members  in  perpetuity. 
Along  this  dimension,  then,  the  proposal  may  appear  desirable.   It 
may  also  be  the  case  that  the  project  would  require  a  substantial 
influx  of  population  and  these  people  may  get  the  better,  higher 
paying  jobs  so  that  Northern  Cheyenne  workers  are  actually  moved  down 
in  the  income  distribution  even  though  their  actual  incomes  may  rise. 
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This  may  or  may  not  be  a  desirable  effect  of  the  project  depending 
upon  the  desires  of  the  Tribe.   Further,  more  jobs,  housing,  etc., 
will  be  generated  indirectly  by  the  project  as  those  who  get  jobs  in 
a  given  mine,  whether  they  are  Northern  Cheyenne  from  the  Reservation 
or  not,  demand  more  locally  sold  goods  and  services,  housing,  etc., 
than  would  be  demanded  without  the  development.  Northern  Cheyenne 
can  expect  to  participaete  in  the  benefits  of  such  indirect  effects 
to  some  extent  and  also  to  bear  the  costs  in  terms  of  greater 
congestion,  a  larger  non-Indian  population,  etc.   Again  this  may  be 
desirable  or  undesirable  depending  upon  the  desires  of  the  Tribe. 
Clearly,  any  larger  scale  strip  mine  would  impose  environmental  costs 
on  the  mine  site,  on  transportation  routes,  possibly  on  more  remote 
parts  of  the  Reservation  surface  and  ground  water  system,  etc.   This 
aspect  of  the  project  would,  in  all  likelihood,  be  clearly  undesirable. 
Cultural  impacts  should  also  be  considered  and  may  be  either  positive, 
say,  through  increased  ability  of  the  Tribe  to  finance  cultural 
preservation  undertakings  or  negative  as  a  larger  non-Indian  population 
impacts  upon  the  local  area. 

The  purpose  of  presenting  this  discussion  is  to  illustrate  the 
many  types  of  information  required  before  a  well  informed,  wise  decision 
among  available  alternatives  can  be  made.   It  should  be  clear  that 
the  information  system  is  intended  only  to  provide  as  much  of  the 
information  as  possible  and  not  to  reach  a  decision  by  itself  about 
the  desirability  of  proposed  projects.   The  desirability  issue  is  one 
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which  requires  the  judgement  and  wisdom  of  the  people  involved  in 
the  decision  about  trade-offs  between  those  impacts  of  a  project 
which  will  favorable  affect  Tribal  well-being  and  those  which  will 
adversely  affect  it.   The  information  system  is  intended  to  provide 
the  decision  maker  with  information  about  the  types  and  magnitudes 
of  project  impacts. 

Turning  now  to  the  level  of  program  administrators,  their  planning 
and  decision  making  are  also  subject  to  substantial  information 
requirements.  For  exaiqjle,  the  Community  Health  Representatives  (CHR) 
program  should  expect  to  be  required  to  concentrate  on  a  different  set 
of  health  problems  if  a  significantly  younger  population  is  established 
on  the  Reservation  as  a  result  of  either  decreased  out -migration,  or 
of  in-migration,  resulting  from  some  major  development  project  than  if 
an  older  population  is  expected  to  result  from  continued  out-migration 
due  to  lack  of  economic  opportunity.   Similarly,  the  problems  the  CHR 
program  should  plan  for  will  vary  with  expected  personal  incomes, 
changes  in  public  sanitation  systems,  etc.   Finally  the  resources 
this  program  will  have  to  work  with  might  be  substantially  higher  with 
a  development  project  than  without  it  and  this  should  significantly 
influence  program  planning  and  decision  making. 

3.   Design  Triplications 

Perhaps  a  few  implications  can  be  drawn  from  the  preceding 
discussion  regarding  desirable  conditions  for  a  decision  information 
system: 
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First,  the  information  system  is  designed  to  produce  must  address 
the  dimensions  of  Tribal  welfare  which  are  thought  to  be  relevant  by 
planners  and  decision  makers.  That  is.  Tribal  decision  makers  must 
be  provided  with  information  which  addresses  issues  in  which  they 
are  interested  in  terms  of  conditions  and  changes  in  conditions 
which  are  important  to  them. 

Second,  a  decision  information  system  must  deal  with  both  data 
per  se,   i.e.,  with  factual  descriptions  of  historical  and  current 
conditions  and  with  analysis  i.e.,  with  the  capacity  to  draw  implications 
from  the  data  which  is  relevant  to  the  decisions  and  plans  being  made. 

Third,  the  analytical  capacity  must  include  the  capacity  to 
prepare  new  analyses  as  required  and  not  consist  of  a  single  study 
done  for  some  particular  purpose  at  any  one  time.  Also,  this  analytical 
capacity  must  be  flexible  and  rather  wide-ranging  in  order  to  meet 
the  variety  of  information  requirements. 

A  further  consideration  includes  the  costs  of  research.   Cost 
goes  up  as  the  level  of  detail  in  the  information  provided  increases. 
Consequently,  the  level  of  detail  desired  must  be  chosen  with  cost 
considerations  in  mind. 

Fourth,  the  analytical  capacity  must  include  the  ability  to 
project  future  impacts  since,  obviously,  many  of  the  most  important 
decisions  to  be  made  consist  of  selection  among  available  courses  of 
action  based  upon  their  expected  future  implications  for  Tribal  well- 
being. 


-120- 

Flfth,  the  requirement  for  projective  analytical  capacity  leads 
to  probably  the  most  difficult  aspect  of  both  the  analytical  capacity 
itself  and  of  the  use  of  the  information  produced  in  planning  and 
decision  making.   This  aspect  is  that  projecting  future  conditions 
must  be  done  under  conditions  of  uncertainty.   Thus,  what  are  projected 
are  expected  future  conditions.   However  carefully  these  expectations 
are  formulated,  it  must  be  recognized  that  any  one  projection  is  quite 
likely  to  prove  wrong  in  the  sense  that  the  actual  outcomes  may  differ 
significantly  from  projected  conditions.  No  projection  methodology, 
no  matter  how  sophisticated,  is  exempt  from  this  difficulty.   The 
approach  recommended  here  is  to  deal  with  uncertainty  by  projecting 
the  impact  of  a  range  of  reasonable  assumptions  so  that  information 
concerning  as  narrow  a  range  of  plausible  impacts  as  possible  can  be 
provided.   Other  options  would  be  some  form  of  probability  statement 
about  each  projection  intended  to  indicate  the  likelihood  that  the 
projection  would  be  realized.   These  alternatives  were  rejected 
because,   first,  they  do  not  provide  information  about  what  conditions 
to  expect  if  they  are  wrong  or  about  how  far  wrong  they  might  be  or 
about  what  might  cause  them  to  be  wrong  and,  second,  because  the 
theoretical  conditions  required  in  designing  such  a  methodology  are 
not  met  in  this  type  of  application. 

Sixth,  to  be  accessible  to  the  wide  variety  of  users  and  potential 
users,  it  is  necessary  that  the  decision  information  system  be  organized 
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in  such  a  way  that  it  can  carry  out  its  library  functions  effectively 
and  efficiently.   These  functions  consist  of  (1)  input-acquisition  of 
new  data  in  terms  both  of  updating  existing  data  series  and  of 
accessing  newly  found  or  desired  types  of  data  not  previously  included 
in  the  system;  (2)  storage  of  data  in  a  well  organized  manner  so  that 
users  know  what  data  and  analytical  information  is  available  and  how 
to  access  that  information  they  require;  (3)  dissemination  of 
available  data  to  users  either  in  response  to  specific  special  requests 
or  as  part  of  a  routine  dissemination  schedule.  Closely  related  is 
the  maintenance  of  capacity  to  carry  out  analyses  as  required;  i.e., 
to  receive  information  requests,  decide  upon  proper  analytical  procedures 
for  meeting  the  request,  carrying  out  the  required  analyses,  and  report 
the  results-implications  to  interested  users,  either  the  ones 
submitting  the  original  requests  or  other  persons  with  legitimate 
interest  or  both. 

This  discussion  has  attenpted  to  describe  and  illustrate  the 
general  nature  and  uses  of  an  information  system  in  the  context  of 
Tribal  decision  making  and  planning  and  to  derive  some  general 
characteristics  such  a  system  should  embody  in  order  to  be  useful  for 
the  described  purposes .  The  following  section  addresses  specific 
design  considerations  for  the  infotnnation  system  designed  for 
subsequent  implementation  at  NCRP. 
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B.   SUGGESTED  INFORMATION  SYSTEM  DESIGN 

This  section  will  discuss  a  proposed  decision  information  system 
for  future  implementation  in  the  NCRP  in  the  context  of  the  foregoing 
discussion  of  the  general  nature  and  purposes  of  such  a  system.   A 
formal  design  of  the  system  does  not  appear  in  the  discussion.  Rather 
what  is  developed  is  a  set  of  considerations  which  would  form  the 
framework  of  a  design  process  which  would  produce  the  formal  information 
system  design;  a  description  of  the  permanent  feasibility  and  impact 
analysis  methodologies  as  designed  for  future  implementation;  and  a 
short  discussion  on  the  manpower  requirements  for  such  an  information 
system.  Although  this  section  deals  primarily  with  the  economic 
component  of  such  a  system,  it  must  be  remembered  that  information 
generated  by  other  disciplines,  including  sociology,  geology,  etc., 
should  also  be  a  part  of  the  overall  decision  information  system. 

This  section  is  organized  as  follows.   First,  a  discussion  of  the 
library  functions  of  the  information  system,  consisting  of  a  storage 
component,  an  input  process,  and  a  dissemination  process  is  presented. 
Second,  a  short  discussion  on  required  capacities  appears.   Third,  the 
permanent  feasibility  and  impact  analysis  methodologies,  as  designed 
for  future  implementation  will  be  described.   Finally,  manpower 
requirements  will  be  briefly  discussed. 
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1 .  Library 

a.   Storage  System 

The  type  and  structure  of  the  storage  system  is  discussed  first 
since  the  storage  component  must  control  design  of  the  input  and 
output  systems. 

There  exist  two  possible  types  of  storage  systems  which  could  be 
utilized  in  this  type  of  an  information  system;  1)  a  computerized 
system  and;  2)  a  paper  filing  system.   At  this  point  in  time,  it  would 
seem  that  the  paper  filing  system  would  be  the  most  feasible.   It 
appears  that  a  paper  filing  system  could  support  required  storage, 
access,  and  dissemination  functions  effectively  and  efficiently. 

In  order  to  provide  required  organization,  it  would  be  necessary 
for  a  central  data  directory  to  be  developed.  This  would  be  the  key 
to  the  information  system.   The  data  directory  would  describe  each 
data  element  in  terms  of  the  following: 

1)  what  the  data  element  consists  of; 

2)  the  location  of  the  data  element; 

3)  the  source  of  the  data  element; 

4)  a  date  of  creation  of  each  data  element. 

The  data  directory  would  have  to  be  centralized  in  the  NCRP  and 
constantly  updated  as  each  new  data  element  is  entered  into  the 
storage  system. 
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The  data  elements  themselves  do  not  need  to  be  centralized  in 
one  place.   While  a  majority  of  the  data  may  be  located  in  the  NCRP, 
some  data  elements  which  are  listed  in  the  data  directory  and  are 
necessary  elements  of  the  system  may  be  located  in  other  offices.   An 
example  of  this  would  be  the  Tribal  Comptroller's  records.  While 
these  records  are  valuable  to  the  decision  making  process,  and  there- 
fore should  be  incorporated  in  the  information  system,  they  should 
probably  continue  to  be  housed  in  the  Tribal  Comptroller's  office- 
Entries  in  the  data  directory  for  this  information  should  be  created 
and  maintained  as  part  of  the  information  system. 

As  may  be  clear  after  this  brief  discussion  of  a  storage  system, 
the  organization  of  a  storage  system  is  central  to  the  usefulness  of 
the  information  system  as  a  whole.   Seven  possible  principles  of 
organization  are  suggested  here.   Others  may  be  suggested  in  future 
discussions. 

1)  "update  schedule"   Some  data  elements  will  be  updated  regularly. 
Others  may  be  updated  on  an  irregular  basis  and  some  may 

never  be  updated.   The  storage  system  could  be  organized 
according  to  these  schedules. 

2)  "source"  The  original  source  of  the  data  may  be  the  basis 
of  organization  of  the  storage  system.   Some  examples  would 
include:   Northern  Cheyenne  Tribal  Government;  Other  govern- 
ment; and  Northern  Cheyenne  Research  Project  data  and  analysis. 

3)  "type  of  data"  This  refers  to  the  type  of  data  headings  which 
were  expressed  in  Chapter  IV.   Examples  of  this  type  would 
include  demographic  data,  economic  data,  housing  data,  etc. 
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4)  "primary  or  secondary  data"  Definitions  of  this  type  of  data 
are  also  of  Chapter  IV.   For  instance,  this 

data  collected  from  the  Bureau  of  Economic  Analysis. 

5)  "directly  usable  vs.  requiring  analytical  manipulation" 
Some  data  elements  may  provide  helpful  information  without 
manipulation.   However,  other  data  elements  will  require 
analytical  manipulation  of  some  nature  before  they  can 
provide  any  useful  information. 

6)  "primary  users"  This  type  of  organized  structure  would 
distinguish  between  the  information  usually  provided  to  each 
the  user  types  described  in  the  previous  section.   The 
Tribal  Council  and  President  will  usually  require  different 
data  elements  than  program  administrators.  The  information 
could  be  organized  on  this  basis. 

7)  "confidentiality  control  issues"  Undoubtedly  some  of  the  data 
elements  in  the  information  system  will  be  confidential  for 
one  reason  or  another.   The  storage  system  could  be  organized 
so  that  the  confidential  files  are  entirely  separate  from 

the  other  data. 

It  is  expected  that  some  combination  of  the  seven  suggested 
principles  of  organization  would  be  incorporated  in  the  final  design 
of  the  storage  system.   It  is  most  likely  that  a  hierarchical  organizing 
scheme  would  provide  desirable  incorporation  of  the  principles  described 
above.   An  example  of  this  system  is  shown  in  Figure  III.l.   This  is  not 
to  suggest  that  this  particular  structure  should  be  chosen.   It  is  merely 
an  example  of  a  hierarchically  organized  storage  system.   Final  design 
should  be  the  result  of  a  series  of  experiments  by  users  and  operators 
of  the  system  so  that  the  most  useful  and  efficient  organization  can 
finally  be  developed. 


b.   Input  System 

Once  the  structure  of  organization  is  selected  for  the  storage 
system,  an  input  system  for  this  storage  system  must  be  developed. 
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Figure  III.l 
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The  input  system  developed  will  have  to  be  able  to  accomplish  the 
following  tasks.  First,  a  routine  access  system  will  have  to  be 
developed  for  securing  regularly  updated  data  from  routine  update 
sources.  This  data  must  then  be  organized  and  placed  in  the  storage 
system.   Second,  a  less  routine  system  will  have  to  be  developed  for 
accessing  and  inputting  data  produced  "from  time  to  time"  by  various 
sources.  Third,  the  system  should  be  developed  to  handle  a  one  time 
entry  for  information  elements  that  do  not  change  over  time.   An 
example  of  this  type  of  data  would  be  results  of  a  core  sample  done 
by  the  geologists  on  the  Reservation.  Fourth,  the  system  should 
include  a  routine  method  for  inputting  the  analyses  carried  out  by 
the  NCRP.   This  would  include  not  only  feasibility  and  impact  analyses, 
but  also  any  hydrological,  sociological,  geological,  etc. ,  analyses 
which  have  been  or  will  be  carried  out  by  the  NCRP. 

These  four  elements  of  the  input  system  are  essential.  The  process 
must  be  developed  in  order  to  not  only  update  information  in  the  storage 
system,  but  to  add  entirely  new  data  elements  into  the  system. 

c.   Dissemination 

Once  the  data  elements  are  collected  and  input  into  the  storage 
system,  a  system  of  dissemination  must  be  developed  in  order  to  get 
the  information  to  users.   Routine  reporting  systems  for  the  Tribal 
Council  and  President,  for  project  administrators,  and  for  the 
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Northem  Cheyenne  people  must  be  developed.   Each  type  of  user  has 
its  ovm  needs,  as  described  in  the  previous  section.   The  reporting 
system  would  be  in  the  form  of  regularly  published  documents  tailored 
to  each  group  of  users.  The  type  of  system  developed  will  have  to  fit 
the  users'  needs.  The  dissemination  system  should  also  be  equipped 
to  handle  special  requests  from  users  when  the  need  arises. 

The  dissemination  system  should  also  be  capable  of  handling  special 
request  analysis  projects.   The  capability  should  exist  to  tell  the 
user  how  long  such  a  project  would  take,  the  cost,  and  the  quality  of 
the  output.   In  the  case  of  a  request  for  economic  information,  it  may 
require  the  usage  of  the  peinnanent  implementation  feasibility  or 
impact  analysis  methodology  discussed  later.  The  request  may  be  for 
some  statistical  analysis  on  some  data  in  the  storage  system.   The 
request  may  also  require  some  analyses  from  other  fields.   Whatever 
the  case,  the  dissemination  system  should  be  set  up  to  receive  these 
requests  and  proceed  on  them. 

Dealing  with  the  problems  of  confidentiality  control  is   an 
essential  element  of  the  dissemination  component.   As  previously 
stated,  there  will  exist  some  data  elements  which  are  confidential 
and  may  only  be  accessed  by  a  few  people.   A  determination  of  confi- 
dentiality problems  associated  with  the  information  in  the  system  will 
have  to  be  made  on  a  case  by  case  basis  and  rigorous  procedures  set 
up  to  prevent  improper  disclosure. 
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2.  Manipulation 

This  component  of  the  information  system  can  be  viewed  as  a 
combination  between  pure  library  functions  and  extensive  analytical 
functions  as  described  below.   Some  change  in  form  of  information  is 
expected,  largely  to  make  information  more  easily  assimilable. 
Required  analyses  are  expected  to  be  very  simple,  involving  such 
procedures  as  computation  of  stmis,  averages,  percentages,  percent 
changes,  etc.,  and  possibly  preparation  of  graphical  and  narrative 
presentations . 

*3.  Analysis 

The  next  section  describes  the  permanent  feasibility  and  impact 
analysis  methodologies  designed  by  Rho  for  implementation  at  the 
NCRP.   The  analyses  should  be  considered  as  part  of  the  decision 
information  system.   The  techniques  discussed  here  have  been  designed 
in  anticipation  of  the  absence  of  a  computer.   It  is  anticipated  that 
the  minimum  computing  hardware  requirement  would  be  a  progranmiable 
hand  held  calculator  with  printer  attachment  costing  approximately 
$500  total.   Both  the  feasibility  analysis  and  the  denographic 
component  of  the  economic  inpact  analysis  routines  are  currently 
operational  on  Rho's  Texas  Instruments  model  SR-52.   Transferral  to 
similar  equipment  at  NCRP  would  be  a  routine  task.   Of  course,  since 
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the  economics  component  of  the  impact  projection  methodology  is  not 
yet  complete  it  has  not  been  installed  on  any  hardware. 

It  must  be  pointed  out  here  that  the  feasibility  and  the  demo- 
graphic component  of  the  impact  projection  methodology  designs  can  be 
viewed  as  virtually  complete.   Due  to  late  availability  of  required 
data,  the  economics  component  of  the  impact  projection  methodology 
has  not  been  able  to  be  completed  or  evaluated.  Thus,  the  formulation 
presented  here,  and  especially  the  explicit  formal  statement  of  it 
found  in  Appendix  B.2.  must  be  taken  as  provisional  and  subject  to 
extensive  revision  during  implementaiton.   The  process  of  revision 
during  implementation  is  a  routine  part  of  any  such  methodology 
development-implementation  project. 

C.   FEASIBILITY  ANALYSIS —GENERAL  METHODOLOGICAL  STATEMENT 

The  objective  of  feasibility  analysis  is  to  provide  information 
for  decision  making  about  a  specific  project  or  enterprise  where  the 
project  or  enterprise  is  engaged  in  the  production  and  distribution 
of  goods  and/or  services.   As  applied  to  decision  making,  this  type 
of  analysis  addresses  the  problem  of  the  viability  of  an  undertaking 
in  terms  of  the  surpluses  (profits)  or  deficits  (losses)  that  it  can 
be  expected  to  generate.   A  project  or  enterprise  is  said  to  be 
feasible  if  the  anticipated  revenues  equal  or  exceed  the  anticipated 
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costs.   Infeasibility  Indicates  that  a  project  cannot  be  expected  to 

generate  sufficient  revenues  through  the  sale  of  its  product  to  cover 

its  set-up  and  operating  costs. 

In  the  context  of  Tribal  decision  making  feasibility  analysis 

produces  a  limited  but  essential  set  of  information  about  the  viability 

and  revenue  generating  capabilities  of  specific  projects  and  ventures. 

Being  restricted  in  its  concerns,  it  does  not  nor  is  it  intended  to 

provide  all  the  information  that  is  desirable  for  decisions  made 

from  the  point  of  view  of  the  general  welfare  objectives  and  functions 

of  the  Tribal  government.   Needless  to  say,  decisions  concerning 

the  development  of  Tribal  resources  involve  choices  among  nimierous 

alternatives  along  dimensions  other  than  just  the  returns  to  the 

enterprise  or  project.   These  choices  can  affect  the  anticipated 

revenue  and  costs  streams  of  the  enterprise,  and  therefore,  the  return 

on  invested  capital  by  their  effects  on  productivity  and  on  prices 

charged  or  paid.   Moreover,  and  perhaps  most  importantly,  they  can 

have  substantial  effects  on  the  distribution  of  returns  among  various 

interested  parties  as  well  as  on  the  distribution  of  business  receipts 

and  labor  incomes  among  different  population  groups.   Additional 

information  about  the  effects  of  these  alternatives  is  thus  required 

before  decisions  are  made.   These  alternatives  include  but  are  not 

necessarily  limited  to  the  following: 

1.   Alternative  Ownership  patterns  -  who  owns  the  enterprise  and 
participates  in  profit  distributions. 
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2.  Alternative  forms  of  business  organization — the  extent  of 
integration  of  processes  Into  one  enterprise  verses  numerous 
small  scale  operations.  Also,  corporate  vs  partnership  vs 
proprietorship. 

3.  Management  alternatives — who  and  the  basis  of  compensation. 

4.  Alternative  financial  arrangements   sources  of  capital 
investment:   Tribal  equity,  individual  Tribal  members  equity, 
outside  equity,  borrowing  from  various  capital  markets. 
Community  Development  Corporation  loans,  and  grants. 

5.  Leases  and  Royalty  alternatives — lease  vs.  direct  ownership; 
specific  vs.  ad  valorem  royalty  rates. 

6.  Alternative  development  sites — what  are  the  environmental 
costs,  the  effects  on  displaced  economic  activity  and  the 
effects  on  returns  to  the  enterprise. 

7.  Alternative  labor  policies  —  who  has  preference  for  jobs,  and 
recruitment  and  training  policies. 

8.  Alternative  pricing  policies  —  maximizing  returns  to  the 
enterprise  versus  distributing  returns  through  lower  prices 
to  selected  customers. 

9.  Alternative  procurement  policies  —  preferential  treatment  of 
supplying  firms  or  individuals. 

In  this  larger  context,  decisions  regarding  resource  development 
would  tend  to  be  concerned  with  both  the  magnitude  of  income  (labor 
as  well  as  property)  produced  by  a  development  and  the  distribution  of 
that  income  to  the  Tribe  and  Tribal  members.  Feasibility  analysis  in 
this  context  indicates  whether  or  not  a  particular  developnent  by 
itself  can  be  expected  to  be  a  viable  undertaking,  and  if  not,  the 
extent  to  which  subsidies  would  be  required  to  maintain  it  as  an  on- 
going operation.   By  itself,  a  declaration  of  feasibility  does  not 
imply  desirability,  nor  does  it  indicate  which  of  several  alternatives 
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is  to  be  preferred.   Only  in  the  instance  where  the  decision  making 
criteria  is  that  of  maximizing  profits  or  net  returns  does  feasibility 
analysis  portend  to  be  prescriptive. 

At  this  point  it  should  be  noted  that,  done  properly,  feasibility 
analysis  often  requires  a  great  deal  of  technical  and  highly  specialized 
information  as  input.   For  large  and  complex  enterprises,  development 
of  this  information  may  involve  experts  in  business  organization, 
finance  and  management;  marketing  and  transportation  specialists; 
legal  and  tax  authorities;  as  well  as  hydrologists,  geologists  and 
engineers.   For  smaller  and  less  complex  enterprises  the  number  of 
specialists  required  is  likely  to  be  less.  Also,  it  is  often  the  case 
that  consulting  firms  specializing  in  a  particular  kind  of  enterprise 
can  provide  all  the  technical  and  analytical  input  required.  As  a 
consequence,  what  is  proposed  here  is  a  general  system  of  feasibility 
analysis  which  can  be  used  by  the  Tribe  as  a  screening  device  for 
various  alternative  developments  whereby  unattractive  alternatives 
can  be  dropped  and  more  promising  ones  can  be  subjected  to  further  and 
more  intense  investigation  and  analysis  by  the  requied  specialists. 
Of  course,  given  the  interests  of  the  Tribe,  it  may  choose  the  extent 
to  which  it  develops  its  own  staff  capability  for  this  more  detailed 
and  specialized  analysis. 

It  should  also  be  noted  that  there  is  no  universally  accepted 
standard  or  procedure  for  doing  feasibility  analysis.   All  variants. 
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however,  are  concerned  with  generating  some  measure  of  the  enterprise's 
profitability  or  net  revenue  producing  capability.   Simple  and  less 
costly  procedures  usually  involve  developing  pro  forma  income  statements 
and  balance  sheets  for  the  first  few  years  of  operation.  Net  profit 
and  net  worth  are  thus  the  primary  decision  making  variables.  More 
sophisticated  versions  involve  discounting  at  a  specified  interest 
rate  the  anticipated  future  cash  flows  (net  profits  plus  depreciation) 
over  the  duration  of  the  enterprise's  life  as  a  measure  of  the  present 
value  or  worth  of  the  enterprise.  Comparing  the  present  value  of  the 
cash  flow  to  the  present  cost  or  initial  required  investment  gives  a 
measure  of  profitability.   The  variant  proposed  here  and  explained 
below  is  known  as  the  "expected  internal  rate  of  return  over  cost 
on  invested  capital."  This  variant  has  some  theoretical  superiority 
over  other  versions  of  feasibility  analysis.  Also,  the  computational 
costs  have  been  greatly  reduced  by  the  advent  of  relatively  low  cost 
programmable  calculators.   Moreover,  its  concentration  on  the  rate 
of  return  (a  percentage  rate)  on  invested  capital  permits  easily 
understood  and  useful  comparisons  between  expected  rates  of  return 
from  various  alternative  undertakings  as  well  as  comparisons  between 
rates  of  profit  and  borrowing  rates.   In  addition,  it  is  highly 
flexible  in  that  present  value  and  present  cost  information  can  be 
generated  using  the  same  calculation  procedure  by  simply  redefining 
two  of  the  variables. 
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Conceptually,  the  problem  addressed  by  this  analytical  procedure 
is  as  follows.   An  initial  capital  investment  in  plant  and  equipment 
and  working  capital  is  to  be  made  in  starting  up  a  business  enterprise 
or  developing  a  resource.   This  capital  is  then  to  be  used  in  conjunction 
with  other  inputs  in  the  form  of  labor,  raw  materials,  etc.,  to  generate 
production  outputs  and  a  stream  of  revenues  through  time.   In  addition, 
the  labor  and  raw  material  inputs  generate  a  stream  of  costs  through 
time.   Also,  the  initial  plant  and  equipment  need  to  be  maintained 
through  time  by  a  series  of  repair  and  replacement  expenditures. 
The  difference  between  these  streams  of  revenues  and  costs  is  net 
revenues  before  deductions  for  interest  costs  and  depreciation 
charges.   Rate  of  return  analysis  expresses  this  time  series  of  net 
revenues  as  an  expected  internal  rate  of  return  on  the  initial 
capital  investment.   If  the  Internal  rate  of  return  of  this  particular 
investment  is  greater  than  the  borrowing  interest  rate,  positive 
net  returns  to  the  enterprise  are  expected.   If  below,  losses  are 
expected  to  result.   In  the  case  of  equity  capital,  if  the  internal 
rate  of  return  exceeds  ratesof  return  from  other  potential  investments, 
greater  profits  are  expected  by  investing  in  that  alternative,  and 
vice  versa,  if  less.   In  all  cases,  losses  are  expected  if  the  internal 
rate  of  return  is  negative.   With  internal  rates  of  return  less  than 
the  borrowing  rate  in  the  borrowing  case  or  negative  in  the  equity  case, 
subsidies  would  be  required  to  cover  operating  losses  if  the  decision 
were  made  to  go  ahead  with  the  investment. 
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An  interesting  and  useful  variant  of  this  analysis  is  to  solve 

for  the  minimum  price  that  could  be  charged  for  a  product  in  order 

to  cover  various  kinds  of  capital  and  operating  costs  given  assumptions 

about  the  volume  of  production  and  a  minimimi  necessary  internal  rate 

of  return  for  meeting  interest  charges.   Following  this,  a  demand 

analysis  of  the  Reservation  or  perhaps  the  Reservation  and  surrounding 

area  would  indicate  whether  or  not  the  local  market  would  support 

that  level  of  production  at  that  price.   For  example,  if  a  project 

were  being  considered  to  provide  a  certain  good  or  service  to  the 

residents  of  the  Reservation  at  the  lowest  possible  price  and  given 

estimates  of  output,  capital  and  operating  costs,  the  minimum  price 

could  be  computed  for  different  financing  alternatives.   If  all 

the  capital  costs  were  met  by  borrowing,  the  minimum  r  would  equal 

the  interest  rate.   If  part  were  financed  through  grants  or  equity 

capital  and  no  return  on  these  were  expected,  the  minimum  r  would 

be  equal  to  1    where  i  is  the  rate  of  interest  on  borrowed 

PCj  +  PC2 

capital,  PC.  is  the  borrowed  capital,  and  PC-  is  the  sum  of  equity 
and  grant  capital.   This  would,  of  course,  yield  a  lower  minimum 
price.   If  grants  were  received  for  investment  and  no  recovery  of  the 
initial  grant  were  necessary  or  desired,  the  present  cost  would  be 
set  equal  to  the  amount  of  borrowed  capital  and  r  set  equal  to  i  in 
solving  for  the  minimum  feasible  price.   In  this  case  the  price  would 
be  lower  than  the  former  two  cases.   Comparison  of  these  prices  with 
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current  and  expected  market  conditions  would  indicate  the  feasibility 
of  the  project  alternatives. 

Feasibility  Analysis  Methodology 
Internal  rates  of  return  are  computed  using  the  following  equation. 

PC=  I   ^ 


'='      (1+r)^ 
Where: 

PC  =  present  cost  or  initial  capital  investment 
Included  are: 

1.  Enterprise  organization  costs  (legal,  financial, 
marketing,  management,  transportation  &  accounting) 

2.  Siting  costs  (exploration,  surveying) 

3.  Design  costs  (engineering,  architectural) 

A.  Construction  (site  preparation,  structures,  road  building) 

5.  Equipment 

6.  Staffing  (recruitment,  training) 

7.  Acquisition  of  land  &  rights 

8.  Working  capital  &  inventories 

Q   =  (Expected  Net  Revenue  -  Expected  outlays) 
Included  in  expected  net  revenue  are: 

1.  Gross  sales  from  products  produced  (price  x  quantity) 

2 .  less  transportation  costs 

3.  less  severance  taxes 
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4.  less  bad  debt  expenses 

5.  plus  salvage  value  of  used  equipment,  inventories, 
facilities,  land  &  rights 

Included  in  expected  outlays  are: 

1.  Personnel  costs  (wages  &  salaries,  payroll  taxes, 
fringe  benefits ,  union  welfare) 

2.  operating  supplies 

3.  inventory  adjustments 

4.  power 

5.  rents,  licenses,  royalties  &  fees 

6.  indirect  expenses 

7.  taxes  &  insurance 

8.  equipment  replacements  (other  capital  investments) 

r   =  expected  internal  rate  of  return  over  cost  excluding  interest 

on  initial  capital  investment 
T   =  number  of  time  periods 
t   =   time  periods,  t  =  1,2,3,. ..,T 

The  right  hand  term  in  the  equation  is  the  present  value  of  the  enterprise 
as  measured  by  discounting  the  expected  future  net  returns  at  rate  r. 
With  the  present  value  set  equal  to  the  present  cost  (the  left  hand 
term),  r  is  the  unknown.   Solving  for  the  r  which  equates  the  present 
value  with  the  present  cost  yields  the  expected  internal  rate  of  return. 
The  main  difficulty  with  doing  feasibility  analysis  is  in  producing 
estimates  and  projections  of  capital  costs,  operating  costs,  and 
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revenues.   Estimates  of  present  capital  costs  can  be  made  using  current 
market  prices.   Projections  of  future  costs  and  revenues,  however,  are 
more  difficult  to  produce  and  must  be  made  on  the  basis  of  expected 
future  market  conditions .  Numerous  techniques  exist  for  making 
projections  of  costs  and  revenues  but  these  should  not  be  used 
uncritically.   The  reason  is  that,  for  any  project,  projecting  revenues 
and  costs  is  likely  to  involve  consideration  of  conditions  unique  to 
the  project,  industry  or  area.   Consequently,  these  projections  must 
largely  be  made  on  an  ad  hoc  basis  using  whatever  techniques  appear 
to  be  appropriate  in  each  specific  case. 

In  addition,  it  will  be  necessary  for  the  analyst  to  become 
familiar  with  the  production,  transportation,  and  marketing  character- 
istics of  the  industry  being  considered.   This,  in  turn,  requires  the 
analyst  to  develop  contacts  with  experts,  either  academic  or  practical 
or  both,  in  the  industry.   Locating  and  drawing  on  such  expertise  to 
develop  estimates  and  projections  of  cost,  revenue,  and  financial 
conditions  for  the  development  being  considered  will,  in  each  case, 
be  an  important  part  of  the  overall  feasibility  analysis. 

*D.   IMPACT  ANALYSIS  METHODOLOGY 

The  purpose  of  the  impact  analysis  system  discussed  here  is  to 
provide  NCRP  with  the  ability  to  project  the  results  of  major  economic 
developments  on  or  near  the  Northern  Cheyenne  Reservation  in  terms  of 
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the  changes  they  will  make  to  economic  conditions  on  the  Reservation. 
These  changes  are  to  be  projected  as  the  difference  between  (1) 
projected  conditions  if  the  development  actually  occurs — the  develop- 
ment projection — and  (2)  projected  conditions  if  the  event  does  not 
occur — the  baseline  projection.   The  primary  purpose  of  this  project 
has  been  to  design  the  impact  projection  methodology  for  implementation 
in  the  future.   Thus,  what  is  discussed  here  is  the  analytical  system 
itself  rather  than  its  application  to  any  one  potential  development. 
A  "first  approximation"  analysis  of  a  few  of  the  potential  developments 
facing  the  Northern  Cheyenne  constitutes  a  secondary  purpose  of  the 
project.   This  analysis,  based  on  a  less  rigorous  and  complete  version 
of  the  methodology  described  here  is  presented  in  Chapter  II. 

In  designing  the  impact  projection  methodology  described  here 
three  central  issues  guided  design  decisions:   (1)  the  kind  of  approach 
to  use;  (2)  the  data  base  available  for  use  in  applying  the  methodology; 
and  (3)  the  types  of  information  which  would  be  most  useful  to  Tribal 
decision  makers. 

In  resolving  the  general  nature  of  the  first  issue,  it  was  decided 
that  a  combination  of  the  "three  component  cohort  survival"  and  the 
"economic  base"  methodologies  should  be  adopted.   It  should  be  noted 
that  much  of  the  impact  modelling  work  being  done  currently  is  of  this 
sort  and  that  much  of  Rho's  past  experience  is  based  on  this  approach. 
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The  "three  component"  method  is  based  on  the  simple  notion  that 
population  change  in  an  area  from  one  point  in  time  to  another  must 
consist  of  three  components:   (1)  births,  (2)  deaths,  (3)  migration. 
The  number  of  births  projected  to  occur  is  added  to  the  initial  population, 
the  number  of  deaths  is  subtracted,  and  either  net  in-migrants  are 
added  or  net  out^nigrants  are  subtracted.  Well  established  techniques 
have  been  adapted  for  projecting  the  first  two  components,  births  and 
deaths.   The  third  component,  migration,  is  projected  as  two  sub- 
components (a)  that  which  occurs  in  response  to  economic  opportunity 
and  (b)  that  which  does  not.   Projection  of  the  first,  economic  opportunity 
related,  part  of  migration  is  based  upon  projected  job  opportunities 
in  the  area  and  is  based  upon  the  concept  of  economic  base  as  discussed 
in  the  next  paragraph.   Projection  of  the  second,  non-economic 
opportunity  related,  sub-component  of  migration  is  incorporated  with 
the  births-deaths  projection  calculation  routine. 

The  economic  base  approach  is  based  upon  the  theoretically  and 
empirically  reasonable  notion  that  in  small,  open  economies  such  as 
that  of  the  area  of  the  Northern  Cheyenne  Reservation,  the  "driving 
sectors"  of  the  economy  are  those  which  "bring  money  into"  the  area, 
either  through  exports,  i.e.,  through  production  of  goods  and  services 
for  sale  to  customers  living  outside  the  area,  or  through  net  in-transfers 
or  grants  of  monies  in  such  forms  as  welfare  payments  or  federal  grants 
to  support  Tribal  (or  state  or  local)  governmental  operations.   Economic 
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base  theory  holds  that,  given  some  level  of  basic  activity,  as  measured, 
say,  by  employment,  a  substantial  amount  of  additional  activity  will 
be  required  in  the  area  to  produce  the  goods  and  services  needed  both 
by  those  engaged  in  basic  activities  and  by  those  engaged  locally  in 
producing  these  goods  and  services.  Local  production  of  goods  and 
services  for  local  consumption  is  referred  to  as  service  or  residentiary 
or  population  dependent  activity.   Total  activity,  then,  consists  of 
the  sum  of  basic  plus  residentiary  activity. 

The  economic  base  approach  is  especially  well  suited  to  impact 
modelling  as  described  here  because  most  of  the  major  developments 
whose  impacts  are  to  be  analysed  and  projected  constitute  changes  in 
basic  activity.   For  example,  any  coal  based  development  of  any  size 
would  be  undertaken  primarily  for  the  purpose  of  exporting  an  energy 
resource,  in  some  form,  to  distant  markets.   Similarly,  any  expansion 
in  grazing  activity  would  have  as  its  primary  economic  purpose  the 
export  of  meat  products  to  distant  markets.   Thus,  these  developments 
can  be  viewed  as  changes  in  basic  sector  activity  and  an  economic 
base  methodology  can  easily  be  designed  to  project  the  total  impacts, 
including  residentiary  impacts,  of  these  basic  activity  changes.   A 
summary  exposition  of  the  impact  analysis  design  appears  later  in 
this  section  while  a  detailed  presentation  including  the  equations  of 
the  formal  model  appears  in  Appendix  B.2. 

The  second  issue  to  be  resolved  is  the  impact  projection  methodology 
design  component  of  the  project  related  to  the  data  base  available  for 


-143- 

use  in  the  methodology.   The  extensive  secondary  data  source  investi- 
gation described  in  Chapter  IV  and  Appendix  C  was  carried  out  primarily 
for  the  purpose  of  locating  and  evaluating  data  useful  for  impact 
projection.   In  addition,  participation  in  design  of  the  current 
Northern  Cheyenne  Household  Survey  instrument  and  Business  Survey 
instrument  and  in  design  and  administration  of  the  Government  Agency 
Survey  have  been  undertaken  for  the  purpose  of  providing  data  for 
impact  analysis.   The  methodology  presented  here  relies  on  these 
sources  and  also  in  1975  Household  Survey.   As  applied  in  the  "first 
approximation"  analysis,  many  compromises  were  required  because 
survey  data  were  not  yet  available. 

The  third  issue  raised  involved  the  specification  of  impact 
projection  output  variables  expected  to  be  most  useful  to  Tribal 
decision  making.   Several  reports  were  prepared,  and  discussions 
participated  in,  in  an  effort  to  secure  Tribal  input  into  this  decision. 
The  last  of  these  papers  appears  in  Appendix  B.l, 

The  resolutions  of  these  three  design  issues  resulted  in  the 
impact  projection  methodology  design  described  below. 

*1 .   Demographic  Projection  Methodology 

Since  major  interest  is  in  the  Indian  population,  it  was  decided 
that  demographic  analysis  should  concentrate  on  this  group.   Thus, 
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the  detailed  demographic  projection  procedures  described  here  were 
developed  for  projection  of  the  Northern  Cheyenne  and  other  Indian 
populations  by  age  and  sex.   The  1976  Tribal  Census  dictated  areal 
breakdowns.   For  the  non-Indian  population,  a  much  simpler  approach 
was  used.   Namely  it  was  assumed  that,  in  the  absence  of  a  major 
development  that  created  substantial  new  job  opportunities,  the  non- 
Indian  population  in  the  Reservation  area  will  remain  essentially 
constant.   Further,  since  there  appears  to  be  little  interest  in  the 
demographic  details  of  the  non-Indian  population  this  group  is  treated 
as  a  total  population  rather  than  as  age  and  sex  cohorts. 

In  summary  form,  the  demographic  projection  component  of  the  impact 
projection  methodology  is  as  follows.   The  population  projection 
methodology  developed  and  applied  in  this  project  considers  all  of  the 
first  two  components — births  and  deaths — of  the  three-component  cohort 
survival  technique  and  part  of  the  third — migration — component.   The 
migration  component  is  divided  into  two  parts:   non-employment  related 
migration  and  employment  related  migration.   The  former  is  considered 
in  this  demographic  projection  methodology  as  Temporarily  Present  non- 
Residents  (TPNR)  and  as  Temporarily  Absent  Residents  (TAR  )  . 
Figure  III. 2  describes  the  demographic  projection 

technique.   It  should  be  pointed  out  that,  unlike  the  economic  projection 
routine  which  is  discussed  in  the  following  section,  this  element  is 
complete  in  terms  of  both  design  and  calibration.   The  projections 
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presented  summarized  in  Chapter  II  and  detailed  in  Appendix  A. 2.  represent 
"final  output"  projections  in  the  absence  of  any  employment  related  in- 
or  out -migration  or  significant  additional  changes  in  survival  rates  or 
fertility  rates. 

The  first  step,  represented  by  Box  (1),  BASE  PERIOD  POPULATION, 
is  to  secure  a  reliable  base  period  estimate  of  the  population  disaggre- 
gated by  sex  and  five  year  age  group.   1975  is  used  here  as  the  base 
year.   This  estimate  is  a  "census  type"  estimate;  i.e.,  it  includes 
the  number  of  people  actually  living  in  the  area  at  the  base  period 
regardless  of  whether  their  permanent  residence  is  the  local  area  or 
elsewhere  and  it  excludes  those  not  in  the  area  even  if  the  area  is 
their  permanent  residence.   The  second  step  is  to  derive  an  estimate  of 
the  area's  base  period  PERMANENT  RESIDENT  POPULATION,  Box  (3),  by 
subtracting  estimates  of  those  temporarily  present  but  not  permanent 
residents  (TPNR)  and  adding  estimates  of  those  who  are  temporarily 
absent  but  are  permanent  residents  of  the  area  (TAR) ,  as  indicated  in 
Box  (2)  ADJUST  FOR  BASE  PERIOD  TAR  &  TPNR.   Examples  of  TPNR's  are 
residents  of  the  Northern  Cheyenne  Home.   Examples  of  TAR's  are  college 
students  away  from  the  Reservation,  say  at  Billings,  to  attend  college. 

The  resultant  permanent  resident  population  is  then  "aged  and 
survived"  as  indicated  in  Box  (4),  AGE  AND  SURVIVE.   This  process 
projects  the  members  of  the  base  period  population  who  are  expected  to 
survive  to  the  projection  period  and  advances  their  ages  accordingly. 
The  procedure  is  carried  out  on  an  age  and  sex  specific  basis  which 
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allows  population  projections  to  depend,  as  they  should,  on  initial 
characteristics  of  the  population. 

Next,  as  indicated  in  Box  (5),  BIRTHS,  the  number  of  births 
occurring  during  the  projection  interval  is  projected  by  applying  age 
specific  fertility  rates  to  the  average  number  of  women  in  the  child 
bearing  ages  (15-44)  in  each  five  year  initial  period  age  group. 
These  births  are  allocated  between  boy  and  girl  babies  and  sex 
specific  infant  survival  rates  are  applied  to  produce  the  projected 
population  of  the  youngest  age  group  at  the  end  of  the  projection 
interval. 

This  aged,  survived,  and  birthed  population  projection  now  must  be 
adjusted  to  a  census  type  number  by,  in  effect,  reversing  the  TAR-TPNR 
adjustment  of  Box  (2),  but  now  with  projection  period  estimates.   This 
is  represented  by  BOX  (6) ,  ADJUST  FOR  PROJECTION  PERIOD  TAR  AND  TPNR. 
Here,  TAR's  are  subtracted  from  the  aged,  survived,  and  birthed 
population,  reflecting  their  expected  absence  and  TPNR's  are  added 
reflecting  their  expected  presence.   It  should  be  pointed  out  that 
Projection  Period  TPNR's  may  represent  permanent  in-mlgration  if  they 
are  for  such  purposes  as  returning  to  the  Reservation  for  retirement 
purposes.   Neither  TAR  nor  TPNR  are  intended  to  reflect  migration  to 
or  from  the  Reservation  to  look  for  or  accept  employment.   This 
phenomenon  is  dealt  with  in  the  economic  projection  component  discussed 
below. 


-148- 


The  result  of  this  final  TAR-TPNR  adjustment  is  the  census-type 
PROJECTED  POPULATION  Box  (7).   If  another  five  year  projection  is 
required,  the  Box  (7)  population  projection  enters  Box  (1)  and  the 
procedure  is  repeated  to  produce  the  next  projection  period's  population 
projection.   If  employment  related  migration  is  projected,  as  discussed 
below,  in  the  economic  projection  methodology,  this  migration  is  added 
to  the  Box  (7)  projection  before  it  enters  Box  (1)  for  the  next  period. 
A  formal  statement  of  these  procedures  appears  in  Appendix  B.2. 

2,   Economic  Projection  Methodology 

In  general  terms,  the  economic  conponent  of  the  impact  projection 
methodology  design  operates  through  a  set  of  equations  which  simulate 
and  project  important  characteristics  of  the  labor  narket  of  the  area  and, 
based  upon  conditions  in  that  market,  project  either  in  or  out-migration 
of  Indians  and/or  non-Indians  in  response  to  the  presence  or  absence 
of  economic  opportunity  in  the  area. 

In  the  analysis  of  impacts  of  developments  on  the  Indian  population, 
it  is  recognized  that  much  of  this  impact  will  take  the  form  of  changes 
in  per  capita  and  total  personal  income  in  the  area  with,  possibly, 
little  if  any  Indian  migration  in  response  to  these  changes.   Further, 
since  current  per  capita  personal  income  figures  for  Indians  on  the 
Reservation  are  low  relative  to  the  nation  and  the  surrounding  area. 
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changes  In  personal  income  can  be  expected  to  have  a  significant  effect 
on  residentiary  demand.   Thus,  personal  income  has  been  assigned  a 
central  role  in  the  impact  projection  methodology  design.   This  decision 
imposes  a  particularly  heavy  data  collection  responsibility  since 
secondary  source  information,  primarily  that  from  the  U.  S.  Bureau  of 
Economic  Analysis  as  discussed  in  Chapter  IV,  does  not  permit 
identification  of  Indian  vs.  non-Indian  personal  income  characteristics. 
The  1975  Household  Survey  provides  required  information.   It  was 
intended  that  the  current  Survey  would  provide  more  reliable  information 
on  personal  income  and  expenditures,  but  it  was  found  during  the  early 
stages  of  the  survey  that  respondants  were  not  willing  to  give  out 
detailed  information  about  personal  income  and  expenditures.   Furthermore, 
the  presence  of  such  questions  on  the  survey  instrument  jeopardized 
the  rest  of  the  survey  since  respondants  were  inclined  to  reject  the 
entire  survey  when  they  found  it  contained  questions  they  considered 
too  personal.   Consequently,  questions  about  personal  income  and 
expenditures  were  deleted  from  the  final  form  of  the  1976-77  survey 
instrument. 

Since  it  was  not  clear  whether  the  methodology  is  to  be  implemented 
on  a  computer  or  to  be  carried  out  by  hand,  it  has  been  decided  to  limit 
the  number  of  economic  sectors  into  which  activity  Is  to  be  disaggregated 
to  seven.   These  represent  a  reasonable  trade-off  between  the  desire  to 
capture  relevant  behavioral  differences  (which  argues  for  more  sectors) 
and  the  desire  to  keep  the  analysis  tractable  to  an  analyst  who  may  be 
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required  to  carry  out  the  calculations  by  hand.   In  the  future,  it  may 
prove  desirable  to  expand  the  number  of  sectors. 
The  sectors  are: 

1 .  Fanning  and  Ranching 

2.  Minerals 

3.  Tribal  Governments 

4.  Schools 

5.  Federal  Government 

6.  Construction 

7.  Other  Private 

The  remainder  of  this  section  is  organized  according  to   Figure 

III. 3. 

Box  (1),  PROJECTED  POPULATION  FROM  DEMOGRAPHIC  PROJECTION  METHODOLOGY, 

represents  the  projected  population  derived  from  the  demographic  method- 
ology described  in  the  preceding  section.   Recall  that  this  projection 
does  not  include  the  effects  of  economic  opportunity  induced  migration 
and  that  the  Indian  conponent  is  projected  on  an  age  and  sex  specific 
basis  while  the  non-Indian  component  is  treated  as  a  total  population 
figure. 

In  the  economic  projection  methodology,  this  population  serves  two 
purposes:   (1)  to  provide  an  initial  projection  of  the  labor  force  and 
(2)  to  serve  as  the  basis  for  projecting  the  residentiary  component  of 
total  job  opportunities.   Box  (3),  BEFORE  MIGRATION  LABOR  FORCE:   INDIAN 
and  NON-INDIAN,  represents  the  first  of  these.   According  to  the  standard 
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definition,  labor  force  is  defined  as  the  sum  of  those  employed  and 
those  unemployed  but  seeking  jobs.   The  calculation  of  labor  force 
from  the  Box  (1)  populations  is  achieved  by  the  application  of  labor 
force  participation  rates  (LFPR)  to  that  population.   The  Indian  labor 
force  calculation  is  carried  out  on  an  age  and  sex  specific  basis  while 
the  non-Indian  calculation  considers  only  the  total  population.   The 
labor  force  participation  rate  is  defined  as  the  ratio  of  the  number  in 
the  labor  force  to  the  population.   In  the  Indian  case,  LFPR's  are 
estimated  on  an  age  and  sex  specific  basis  while  the  non-Indian  LFPR's, 
again,  are  total  population  ratios.   An  important  characteristic  of 
the  type  of  formulation  developed  here  is  that  LFPR  values  used  to 
project  labor  force  in  the  future  can  be  varied  to  simulate  the  impact 
of  significant  economic  developments  on  willingness  to  actively  seek 
employment. 

For  subsequent  use,  these  labor  force  projections  must  be  converted 
to  estimates  of  the  number  of  jobs  the  labor  force  would  be  willing  to 
hold  by  adjusting  for  multiple  job  holding.   This  adjustment  is  achieved 
by  multiplying  the  labor  force  projections  by  ethnic  specific  multiple 
job  holding  rates. 

Box  (2)  PROJECTION  OF  PERSONAL  INCOME,  represents  both  an  important 
output  variable  of  this  methodology  and  an  important  part  of  the  residen- 
tiary job  opportunity  projection  technique.   As  indicated  by  the  many 
arrows  into  Box  (2),  there  are  many  inputs  into  the  projection  of  personal 
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income.   Most  of  these  will  be  discussed  in  the  job  opportunity  projection 
discussed  below.   Following  that,  the  personal  income  projection  routine 
of  Box  (2)  will  be  addressed  explicitly.   At  this  point,  it  will  be 
worthwhile  to  present  a  brief  description  of  the  concept  of  personal 
income  and  of  the  components  in  terms  of  which  it  is  analysed  in  this 
methodology.   Conceptually,  personal  income  is  meant  to  include  all 
money  incomes  to  persons,  households,  or  families  In  a  given  year  from 
all  sources;  i.e.,  from  wages  and  salaries,  rents,  interest  payments 
on  loans  of  all  kinds,  dividends  on  stocks,  profits  from  business 
activities,  and  transfer  payments  from  government  for  such  programs  as 
unemployment  insurance,  AFDC,  etc.   In  the  "National  Income  Accounting" 
definition,  personal  income  does  not  include  individual  contributions 
to  Social  Security,  but  for  present  purposes  this  element  will  be 
included.   Therefore,  the  following  list  contains  the  elements  included 
in  personal  income  as  represented  by  Box  (2) : 

1 .  gross  wages  and  salaries  by  each  of  the  sectors  listed  above 

2.  property  incomes  (rents,  interests,  profits) 

3.  stable  transfer  payments  (social  security,  pensions) 

4.  variable  transfer  payments  (AFDC,  food  stamps,  unemployment 
compensation) 

Items  3.  and  4.,  which  sum  the  total  governmental  transfer  payments, 
are  separated  because  the  first,  stable,  part  will  not  vary  signifi- 
cantly with  other  elements  of  personal  income,  especially  wages  and 
salaries  while  the  second,  variable,  part  will  vary  inversely  with 
other  elements,  especially  earnings. 
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Boxes  (4),  RESIDENTIARY  JOB  OPPORTUNITIES,  and  (5)  EXOGENOUSLY 
PROJECTED  JOB  OPPORTUNITIES,  represent  the  projection  of  demand  for 
local  production  of  goods  and  services  exerted  by  the  population  of 
Box  (I)  and  by  the  outside  world  for  exports,  respectively.  Recall 
that  residentiary  jobs  are  those  which  produce  goods  and  services  for 
local  consumption.  Export  or  basic  employment  is  projected  exogenous ly, 
i.e.,  outside  the  model,  based  upon  world  market  conditions.  These 
exogenously  projected  basic  eraplojnnent  figures  serve  as  input  into  the 
analysis  for  each  alternative  potential  development  project.   A  brief 
description  of  the  technique  for  projecting  job  opportunities  in  each 
of  the  seven  sectors  follows: 

Sector  1 ;   Farming  and  Ranching 

Because  virtually  all  of  the  products  of  this  sector  are  exported, 
projections  of  farming  and  ranching  employment  and  earnings  will  be 
produced  exogenously.   This  sector's  earnings  enter  Box  (2)  as  part  of 
projected  personal  income.   In  the  absence  of  any  major  expansionary 
development,  a  reasonable  first  approximation  is  to  hold  the  projection 
constant  at  current  levels. 

Sector  2;   Mining 

Currently,  no  activity  in  this  sector  is  underway  on  the 
Reservation.   Any  large  scale  development  on  the  Reservation  will  be 
primarily  for  export  and  thus  associated  activity  levels  will  be 
projected  exogenously.   Further,  if  operation  of  a  small  scale-local 
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consumption  coal  mine  is  undertaken,  activity  levels,  employment  and 
earnings,  associated  with  it  will  have  to  be  projected  as  part  of  a 
feasibility  study  and  therefore  exogenously.   Thus,  mining  activity 
will  all  be  projected  exogenously.   This  sector's  earnings  enter 
Box  (2)  as  part  of  personal  Income. 

Sector  3:   Tribal  Government 

Since  this  sector  represents  such  a  large  portion  of  total 
and  especially  Indian,  employment  on  the  Reservation,  and  since  the 
level  of  activity  in  this  sector  measured  as  dollars  of  expenditure, 
is  itself  an  important  projection  variable  in  that  it  represents  the 
"demand"  side  of  Tribal  revenue  projection,  a  detailed  agency  by  agency 
projection  methodology  has  been  developed.   The  Agency  Survey,  referred 
to  earlier  in  this  chapter,  was  designed  to  provide  the  data  required 
for  this  methodology.   The  first  step  is  to  project  total  agency 
expenditures  in  two  components:   (1)  that  part  which  serves  the  people 
directly  and  (2)  that  part  which  serves  them  indirectly  by  providing 
support  to  other  agencies.  An  example  of  directly  serving  expenditures 
would  be  those  of  the  Headstart  program,  of  indirectly  serving  expenditures, 
those  of  the  Tribal  Conptroller's  office.   Most  agencies  will  be  classed 
either  as  directly  or  indirectly  serving,  but  some  may  have  elements 
of  both. 

First,  directly  serving  expenditures  are  calculated  based  upon 
Box  (1)  population.   Since  different  agencies'  programs  are  intended  to 
serve  different  components  of  the  total  Indian  population,  this  calculation 
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is  centered,  for  each  agency,  on  the  relevant  age  and  sex  groups. 
The  Headstart  program's  expenditures,  for  example,  are  projected  to 
depend  upon  pre-school  age  population  while  the  Law  and  Order 
program's  expenditures  are  centered  on  the  population  as  a  whole. 
Indirectly  serving  expenditures  are  then  projected  as  dependent 
upon  the  sum  of  all  agencies'  directly  serving  expenditures. 

In  both  directly  and  indirectly  serving  expenditure  categories, 
two  further  considerations  are  incorporated.   First,  it  is  recognized 
that  for  an  agency  to  function,  some  minimal  expenditure  is  required. 
This  minimum  for  each  agency  is  set  in  the  projection  metliodology . 
In  the  absence  of  better  infonnatioa,  current  levels  can  be  taken  as 
this  minimum  level.   Secondly,  this  projection  methodology  assumes 
essentially  the  same  Tribal  Government  policies  concerning  expenditures 
as  existed  in  the  recent  past.   If  these  policies  toward  any  agency 
change,  that  agency's  funding  level  will  be  changed  also.   Thus,  the 
ability  to  reflect  such  policy  changes  by  exogenously  varying  agency 
expenditures  in  either  direction  is  incorporated  in  the  methodology. 
For  several  agencies,  it  is  expected  that  special  conditions  will  require 
the  future  design  of  special  agency  specific  projection  techniques. 

From  total  expenditures  in  each  agency.  Tribal  Governmental  job 
opportunities  and  associated  earnings  are  projected.   These  projected 
earnings  enter  Box  (2)  as  part  of  personal  income. 
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Sectors  (4);   SCHOOLS  and  (5)  FEDERAL  GOVERNMENT 

Projection  of  expenditures,  earnings,  and  job  opportunities  or 
employment  in  these  sectors  is  carried  out  in  the  same  manner  as  for 
Tribal  Government  with  the  exception  that  no  directly  vs  indirectly 
serving  breakdown  is  maintained — all  activity  in  these  sectors  is 
assumed  to  be  directly  serving.   Of  course  in  the  SCHOOLS  sector,  the 
population  being  served  is  the  school  age  population. 

Sector  (6);   CONSTRUCTION 

In  economic  projection  methodology  design,  the  construction 
sector  presents  special  analytical  problems.   These  derive  from  the 
fact  that  activity  in  the  construction  sector  is  undertaken  for  the 
purpose  of  either  increasing  or  improving  a  stock  of  buildings  and 
other  structures.   Residentiary  demand  for  such  increases  or  improvements 
is  complex  and  difficult  to  analyze  and  project.   These  difficulties 
derive  from  the  necessity  to  consider  such  influences  as  the  following: 

1 .  adequacy  of  the  existing  stock  of  houses  and  other  buildings  in 
terms  of  both  its  qtiantity,  quality,  and  spatial  distribution; 

2.  related  to  the  adequacy  issue,  changes  in  the  number  of  families 
requiring  housing — this  presents  problems  even  with  relatively  stable 
populations  because  changes  in  age  structure  can  produce  changes  in 
numbers  of  families  as  the  proportion  of  total  population  in  the  early 
adult  age  group  changes;   3.   the  effects  of  changes  in  total  and 
per-family  personal  incomes  on  demand  for  housing  are  pronounced  in 
terms  both  of  numbers  of  housing  units  required  and  of  the  quality  of 


-158- 

housing  demanded;   A.   variations  in  availability  and  cost  of  financing; 
5.   changes  in  public  sector  construction  of  all  sorts  is  dependent, 
among  other  things,  on  changes  in  governmental  policies  at  all  levels — 
these  changes  are  impossible  to  project  for  any  significant  time  period. 
These  and  other  considerations  make  residentiary  construction  demand 
a  much  more  complex  phenomenon  than,  say,  retail  food  stores  or  banking 
services  which  are  viewed  here  as  much  simpler  functions  of  income  and 
population.   Given  all  these  difficulties,  it  has  been  decided  that 
construction  activity  will  be  projected  as  two  components;  the  first 
based  on  projected  number  of  families  as  derived  from  the  population 
projection  represented  by  Box  (1)  and  five  year  changes  (if  they 
represent  increases)  in  numbers  of  families,  the  second  an  exogenously 
projected  level  of  activity  representing  public  sector  construction  and 
construction  associated  with  major  economic  developments  and  resultant 
population  and  income  changes.   This  exogenous  component  could,  in 
many  applications,  constitute  the  larger  portion  of  total  projected 
construction  sector  activity.   Like  other  sectors,  construction  activity 
will  be  projected  in  terms  of  earnings  with  employment- job  opportunities 
derived  from  the  earnings  projection.   Projected  earnings,  of  course, 

enter  Box  (2)  as  part  of  projected  personal  income.   It  has  proved 
infeasible  due  to  late  and  incomplete  survey  information,  during 
this  first  year's  design  phase,  to  complete  specification  of  formal 
projections  for  this  section. 
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Sector  7;   OTHER  PRIVATE 

This  sector  includes  the  businesses  which  serve  the  local 
population,  i.e.,  residentiary  activity.  As  indicated  above,  population 
and  personal  income,  and  especially  changes  in  population  and  personal 
income,  are  viewed  as  being  the  most  significant  factors  in  projecting 
activity  in  this  sector.   Before  this  sector's  activities  are  projected, 
initial  projections  of  personal  income  from  all  other  sources,  including 
other  sectors'  earnings  are  produced  and  serve  as  the  basis  for  projecting 
earnings  in  sector  7.   Employment  and  property  incomes  in  Sector  7 
are  derived  from  these  earnings  projections  and  the  income  figures 
enter  Box  (2)  as  part  of  personal  income. 

Attention  will  now  be  turned  to  an  explicit  discussion  of  the 
personal  income  projections  themselves.  As  indicated  above,  personal 
income  here  is  broken  down  into  component  parts.  Projection  of  the 
first  of  these,  gross  wages  and  salaries,  or  earnings,  has  been  discussed 
as  part  of  the  job  opportunities  projection  methodology.  To  recapitulate, 
activity  in  each  of  the  seven  sectors  is  measured  and  projected  in 
terms  of  earnings  derived  from  that  sector.   As  each  sector's  projection 
is  produced,  it  is  added  to  already  projected  parts  of  personal  income 
so  that,  when  sector  7's  projection  is  complete,  total  wage  and  salary 
personal  income  has  been  accumulated  in  Box  (2).   Projection  of  the 
property  component  of  personal  income  should  properly  be  projected, 
at  least  in  part,  as  functionally  dependent  upon  sector  specific 
activity  levels.   Because  of  data  availability  limitations,  this 
approach  was  not  pursued  here.   Rather,  total  property  income  is 
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projected  to  increase  in  proportion  to  increases  in  earnings  across 
all  sectors.   Provision  is  made,  however,  for  inclusion  of  any  marked 
deviation  from  this  proportional  increase  projection  resulting  from 
income  generated  by  any  potential  economic  development. 

It  should  be  noted  here  that  the  personal  income  projections  of 
Box  (2)  provide  the  mechanism  through  which  the  direct  impacts  of 
basic  sector  developments  are  incorporated  into  the  methodology. 
Thus,  e.g.,  the  additional  construction  and  mining  earnings  and,  if 
any,  profits  to  locals  derived  from  a  major  coal  mine  would  be  added 
to  a  baseline  projection  personal  income  to  project  additional 
residentiary  job  opportunities,  etc.,  to  be  expected  from  the  coal  mine 
if  it  is  developed.   This  residentiary  employment  increase,  population 
increase,  etc.,  would  be  analogous  to  those  first  approximation 
projections  produced  using  the  simple  economic  base  multiplier  approach 
presented  in  Chapter  II  and  Appendix  A.   Use  of  this  methodology  would, 
however,  produce  results  more  closely  related  to  Reservation  conditions 
and  more  directly  relevant  to  the  information  requirements  of  Northern 
Cheyenne  decision  makers. 

Attention  will  now  be  turned  to  projection  of  the  last  two  parts 
of  personal  income:   stable  transfers  and  variable  transfers.   The 
stable  component  is  not  expected  to  be  sensitive  to  changes  in  job 
opportunities.   It  is,  therefore,  projected  as  dependent  upon  population 
groups  served  in  particular  transfer  payment  programs;  e.g.,  social 
security  payments  are  dependent  primarily  on  retirement  age  population 
and  are  so  projected. 
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The  variable  component  of  transfer  payments  is  expected  to  vary 
inversely  with  the  earned  income  component  of  personal  Income;  e.g., 
if  total  wages  and  salaries  increased  markedly,  it  should  be  expected 
that  unemplo3mient  compensation  and  AFDC  payments  would  decline  as  more 
families  are  able  to  earn  adequate  income  in  the  labor  market. 
Compilation  of  the  1975  Household  Survey  is  expected  to  provide  a  data 
base  for  exact  specification  of  this  inverse  relationship.   Since  this 
compilation  has  not  been  prepared  as  of  this  writing,  the  formal 
specification  has  not  been  completed  and  an  explicit  equation  for  this 
calculation  is  not  found  in  the  appendix. 

Attention  can  now  be  returned  to  the  job  opportunity-labor  supply 
analysis  of  the  flowchart.   Boxes  (4)  and  (5)  have  discussed  sector 
specific  job  opportunity  projection.   These  are  now  added  together  in 
Box  (6)  to  produce  TOTAL  PROJECTED  JOB  OPPORTUNITIES.   This  figure 
represents  the  total  basic  and  residentiary  jobs  available  on  the 
Reservation.   It  remains  to  project  how  many  of  these  are  likely  to 
be  filed  by  Indians  and  how  many  will  require  drawing  on  a  non-Indina 
labor  force,  either  from  nearby  towns  or  from  in-migrating  non- Indians. 

Box  (7),  INDIAN  EMPLOYMENT,  addresses  this  issue.   The  first  step 
here  is  to  allocate  total  job  opportunities  from  Box  (6)  between  demand 
for  Indians  and  demand  for  non-Indians,  regardless  of  the  adequacy  of 
the  two  races'  indigenous  labor  forces.   This  allocation  is  to  be  made 
proportionally  either  by  industrial  sector  or  by  occupation.   A  reasonable 
estimate  of  this  allocation  proportion  could  be  produced  from  the  1976 
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Governnient  Agency  and  Business  Surveys.   In  many  applications,  this  1976 
proportion  will  be  varied  to  reflect  such  considerations  as  the  adoption 
of  an  on-Reservation  private  sector  Indian  hiring  preference  policy,  hiring 
policies  negotiated  as  part  of  major  economic  development  leasing 
agreements,  etc. 

The  portion  of  total  job  opportunities  allocated  to  Indians  is 
next  compared  against  Indian  labor  force  adjusted  for  multiple  job 
holding  from  Box  (3) .   If  adequate  Indian  labor  is  available,  then  these 
job  opportunities  become  the  Indian  employment  projection,  otherwise. 
Indian  job  opportunities  which  cannot  be  met  by  the  indigenous  Indian 
labor  force  enter  Box  (8)  INDIAN  MIGRATION  -and-  ADDITIONAL  INDIAN 
EMPLOYMENT.   These  job  opportunities  serve  as  an  attraction  for  the  in- 
migration  or  return  migration  of  Indians  from  off  the  Reservation. 
Little  is  presently  known  about  how  off-Reservation  Indians,  and 
especially  Northern  Cheyenne,  might  respond  to  such  an  attraction  so  no 
formal  specification  of  such  Indian  migration  has  been  developed  here 
and  no  explicit  equations  appear  in  the  appendix. 

The  last  two  boxes  deal  with  projection  of  non-Indian  employment 
and  populations  and  the  impacts  on  them  of  major  economic  developments. 
Job  opportunities  available  to  non-Indians  are  projected  in  Box  (9), 
NON-INDIAN  EMPLOYMENT,  as  the  sum  of  the  job  opportunities  calculated 
in  Box  (7)  as  not  being  available  to  the  Indian  labor  force  and  those 
jobs  which  were  projected  as  available  to  Indians  but  for  which 
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insufficient  Indian  labor  force  exists  even  after  whatever  Indian 
in-migration  is  projected  to  occur  is  accounted  for.   If  sufficient  non- 
Indian  labor  force  to  fill  these  jobs  is  projected  in  Box  (3),  then 
these  job  opportunities  become  non- Indian  employment.   Otherwise, 
excess  job  opportunities  enter  Box  (10),  NON-INDIAN  MIGRATION  -and- 
ADDITIONAL  NON-INDIAN  EMPLOYMENT.   It  is  presumed  that  sufficient 
non-Indian  in-migration  will  occur  to  take  all  available  jobs  and,  of 
course,  to  take  all  additional  residentiary  jobs  created  by  this  in- 
migration. 

This,  then,  completes  the  calculation  routine  for  the  first 
projection  period.   The  resultant  population,  which  consists  of  the 
Box  (1)  demographic  population  increase  projection  plus  Indian  and 
non-Indian  in-migration  projections  if  any,  of  Boxes  (8)  and  (10), 
respectively,  then  serve  as  the  basis  of  the  next  projection  period 
and  the  entire  demographic  and  economic  projection  procedures  are 
repeated. 

A  detailed  technical  statement  of  this  procedure  appears  in 
Appendix  B.2. 

*E.   MANPOWER 

The  question  of  manpower  requirements  for  the  economics  portion 
of  the  proposed  information  system  has  been  the  subject  of  substantial 
consideration.   These  considerations  lead  to  a  memo,  appearing  as 
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Appendix  B.3.,  describing  the  skills  and  abilities  required  in  such  an 
employee  in  the  context  of  a  staff  economist  for  the  NCRP.   It  is 
expected  that  this  person  could  manage  the  information  system  with 
assistance  from  other  NCRP  staff  professionals  and  one  or  two  clerical 

assistants. 

F.   CONCLUDING  STATEMENT 

This  chapter  has  attempted  to  outline  the  general  requirements  of 
a  decision  information  system  in  the  context  of  overall  governmental 
policy  and  decision  making  and  planning  and  to  set  out  the  design  of 
a  decision  information  system  which  would  meet  the  needs  of  the 
Northern  Cheyenne  Tribe.   This  system  includes  both  an  information 
acquisition,  handling,  and  dissemination  system  component  and  the 
economic  and  demographic  parts  of  an  analytical  component.   This 
design  is  viewed  as  the  central  element  of  work  done  in  this  project. 
If  the  Tribe  decides  that  this  design  holds  promise  of  meeting  their 
needs,  funding  for  a  year  long  project  to  fully  implement  this  system 
could  be  sought  and  the  system  implemented  at  the  NCRP. 


CHAPTER  IV 
DATA  DEVELOPMENT  AND  INFORMATION  SOURCES 


As  indicated  in  the  first  chapter  of  this  volume,  this  chapter 
is  presented  as  an  "information  about  information"  chapter.   Thus, 
while  much  of  the  data  summarized  here  is  of  current  interest  in  and 
of  itself  and  has  been  used  in  the  analytical  work  appearing  in 
Chapter  II  and  the  examples  in  Appendix  B,  the  primary  purpose  of  this 
chapter  is  to  present  the  Tribe  and  the  NCRP  with  an  extensive  listing 
of  the  sources  of  data  discovered  in  the  course  of  the  project,  a 
brief  description  and  evaluation  of  the  j.nformation  available  from 
each,  and,  where  possible,  an  identification  of  persons  who  can  be 
contacted  for  further  information,  data  updates,  etc.   Such  information 
about  information  and  its  sources  is  a  vital  part  of  a  decision 
information  system  as  outlined  in  Chapter  III. 

Because  of  the  purpose  of  this  chapter,  no  effort  has  been  made 
here  to  discuss  the  uses  to  which  each  type  of  data  discussed  has 
been  or  could  be  put.   Such  issues  are  addressed  in  previous  chapters. 

Since  this  chapter  is  presented  as  an  information  about  information 
and  information  sources  discussion,  it  is,  frankly,  rather  dry. 
Thus,  the  general  reader  may  prefer  to  skip  the  chapter  while  the  reader 
whose  interest  lies  in  establishing  for  himself  a  set  of  sources  for 
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information  may  wish  to  read  the  chapter  in  its  entirety.   Still  other 
readers  may  be  concerned  with  specialized  types  of  data  or  with  specific 
sources;  such  a  reader  would  be  best  served  by  selecting  those  sections 
which  relate  to  his  specific  needs. 

This  chapter  is  divided  into  three  sections;  the  first  dealing 
with  primary  data,  the  second  dealing  with  data  collected  from  secondary 
sources,  and  the  third  with  a  concluding  statement.   The  primary  data 
section  discusses  the  three  surveys  (public  agency,  business,  and 
household)  conducted  by  the  Northern  Cheyenne  Research  Project  (NCRP) . 
The  secondary  data  section  discusses  the  data  collected  from  secondary 
sources  and  evaluation  of  that  data. 

The  primary  data  section  explains  the  purpose  of  the  surveys,  the 
process  of  development  and  implementation,  and  problems  which  developed 
with  the  surveys.   The  secondary  data  section  presents  a  detailed 
description  of  each  data  set,  and  a  summary  presentation  of  the  data 
found  in  the  data  set.   For  each  data  set,  the  person  or  agency  which 
provided  the  data  will  be  identified  to  support  further  data  collection 
efforts  in  the  future.   In  addition  to  this  information  for  each  data 
set,  problems  of  confidentiality  will  be  noted  and  explained.   For 
the  cases  where  this  occurs,  a  person  or  an  agency  will  be  noted  from 
whom  permission  should  be  sought  before  release  of  the  information  or 
before  access  to  the  information  will  be  granted. 
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A.   PRIMARY  DATA 

Primary  data  is  information  which  is  developed  from  original 
investigation  and  research.   For  this  project,  only  secondary  data 
was  to  be  collected  and  evaluated  for  economic  impact  and  feasibility 
analyses  by  Rho.   However,  as  time  progressed  and  secondary  data  sources 
were  found  to  be  inadequate,  the  need  for  primary  data  became  apparent. 
The  socio-cultural  division  of  the  NCRP  was  under  contract  from  the 
Old  West  Regional  Commission  to  conduct  three  surveys:   a  business 
survey,  a  public  agency  survey,  and  a  household  survey.   Rho  prepared 
the  survey  instrument  for  the  public  agency  survey,  and  took  respon- 
sibility for  the  initial  mail-out  to  the  various  tribal  and  federal 
programs  and  to  the  schools.   The  three  surveys  carried  out  under  the 
Old  West  grant  provide  the  necessary  data  base  for  carrying  out  socio- 
economic impact  and  feasibility  analyses  on  the  Reservation. 

In  order  to  aid  in  the  economic  impact  and  feasibility  analyses 
for  this  year's  project,  the  information  from  these  surveys  was  needed  by 
January  1,  1977.   However,  due  to  apparent  time  constraints,  none  of 
the  surveys  were  completed  by  that  deadline.   However,  the  results  of 
all  the  surveys  should  be  compiled  and  tabulated  by  the  end  of  the 
project,  and  should  provide  the  data  base  necessary  to  conduct  future 
socio-economic  analyses  on  the  Northern  Cheyenne  Reservation. 
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1.  Public  Agency  Survey 

The  public  agency  survey  was  developed  by  Rho  and  the  NCRP  staff. 
The  survey  was  designed  to  collect  the  following  information:   age,  sex, 
occupation,  wage,  and  ethnic  identity  (Cheyenne,  other         Indian, 
and  non-Indian)  of  the  employees  of  each  agency;  information  about  the 
seasonality  of  employment ;  and  information  about  current  and  anticipated 
future  funding  levels.   The  survey  instruments  were  mailed  to  approximately 
50  public  agencies  on  the  Reseirvation  on  December  3,  1976.   Members  of 
the  NCRP  staff  in  Lame  Deer  followed  up  on  these  surveys  and  aided  the 
agencies  in  filling  out  the  instrument  when  difficulties  were  discovered. 
The  completed  forms  were  mailed  to  the  NCRP  office  in  Lame  Deer  and 
checked  for  errors  in  the  filling  out  of  the  instrument.   The  completed 
survey  instruments  were  coded  by  NCRP  staff,  and  the  task  of  tabulation 
was  divided  between  NCRP  and  Rho.   Tabulation  and  analysis  took  longer 
than  anticipated  and  therefore  it  was  not  possible  to  incorporate  the 
results  in  this  year's  economic  impact  and  feasibility  analyses  by  Rho. 
The  use  of  information  from  this  survey  in  Reservation  economic  impact 
projection  is  discussed  in  Chapter  III  and  illustrated  in  Appendix  B. 

2.  Business  Survey 

A  survey  of  the  approximately  40  private  businesses  on  or  near  the 
Reservation  was  conducted  by  the  socio -cultural  division  of  the  NCRP. 
This  survey  instrument  was  developed  by  the  NCRP  staff,  with  assistance 
from  Rho,  Community  Development  Corporation,  and  others.   The  survey  was 
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conducted  in  February,  1977,  by  Suzanne  Trusler,  economic  consultant 
to  NCRP.   The  survey  gathered  Information  from  businesses  on  and 
adjacent  to  the  reservation  to  Inform  the  Tribe  what  businesses  are 
operating  on  and  around  the  Reservation,  who  owns  them  (Cheyennes  or 
non-Cheyennes) ,  how  many  persons  are  employed  In  them  (Cheyennes  or 
non-Cheyennes)  and  how  much  money  Is  flowing  Into  and  out  of  the 
Reservation  through  these  businesses.   Unfortunately,  the  business 
survey  results  were  not  obtained  In  time  to  Incorporate  them  Into 
the  analyses  being  prepared  by  Rho. 

3.   Household  Survey 

A  household  survey  of  the  Northern  Cheyenne  Reservation  was 
conducted  In  1975  by  the  NCRP.   However,  the  results  of  this  survey 
were  In  a  form  which  could  not  be  used  for  this  year's  economic  Impact 
and  feasibility  analyses.   Two  options  presented  themselves.   One,  the 
old  survey  could  be  receded  so  that  the  results  could  be  used  or  two, 
a  new  household  survey  could  be  Initiated.   It  was  determined  by  the 
NCRP  staff  that  both  options  would  be  followed.   Recodlng  plans  for 
the  1975  survey  and  design  of  the  new  survey  Instrument  were  undertaken 
by  the  NCRP  staff  with  assistance  from  Rho  and  Tribal  Agencies. 
However,  both  the  recodlng  effort  and  the  development  and  Implementation 
of  the  second  household  survey  took  longer  than  expected  and  the  results 
were  not  able  to  be  Incorporated  In  this  year's  economic  Impact  and 
feasibility  analyses. 
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As  stated  before,  the  results  from  these  three  surveys  were  not 
used  in  this  year's  economic  impact  and  feasibility  analyses  due  to 
the  late  completion  date  of  the  surveys.  However,  the  data  series 
developed  from  this  information  could  be  of  invaluable  aid  to  future 
economic,  as  well  as  sociological  and  cultural,  analyses.   It  is 
expected  to  serve  as  the  calibration  data  base  for  the  impact  projection 
methodology  discussed  in  Chapter  III  and  Appendix  B. 

B.   SECONDARY  DATA 

Secondary  data  is  information  which  is  received  or  collected  from 
a  source  which  has  performed  the  primary  investigation  or  has 
accumulated  data  in  pursuance  of  other  missions,  such  as  carrying 
out  governmental  programs.   Most  data  collected  in  conjunction  with 
this  project  is  secondary  data.   After  collection,  the  data  must  be 
evaluated  for  reliability  and  usefulness  to  the  economic  impact  and 
feasibility  analyses.   The  following  section  deals  with  and  evaluates 
all  of  the  secondary  data  collected  by  Rho. 

For  most  of  the  data  sets  covered  in  this  section  the  following 
information  will  be  presented:   the  source  from  which  the  data  was 
collected;  the  form  (or  media)  of  the  data;  whom  to  contact  for  further 
information  on  the  data  set;  the  update  schedule;  an  evaluation, 
including  problems  encountered,  of  •the  data  set;  the  level  of  detail 
available  for  each  data  set;  and  a  summary  of  the  data.   When  the  data 
set  discussed  has  a  confidentiality  problem,  the  person  or  agency 
resp-^nsible  for  approval  of  access  will  be  identified. 
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The  exception  of  the  format  presented  above  is  the  first  data  set 
discussed,  the  1970  Census  of  Population  information.   This  data  set 
is  so  large  and  varied  in  its  data  elements,  that  it  will  be  given 
special  treatment. 

1.   1970  Census  of  Population  by  the  Bureau  of  Census 

In  1970  the  regular  decennial  national  census  was  undertaken  by 
the  Bureau  of  the  Census.   The  information  collected  from  this  census 
has  been  a  major  data  base  for  all  socio-economic  research  groups. 
Information  from  the  census  is  available  in  two  forms,  computer 
tape  and  publications.   The  computer  tapes  contain  information  in  a 
more  highly  detailed  form  than  that  which  is  available  in  the  Census 
publications. 

For  this  project,  the  Montana  Department  of  Community  Affairs 
prepared  and  sent  Rho  tape  copies  of  three  tapes  provided  by  the  Bureau 
of  Census.   These  tapes  are  copies  of  the  Second  Count  Census  tape,  the 
Fourth  Count  Census  Population  tape,  and  the  Fourth  Count  Census 
Housing  tape  for  seven  counties  in  Montana  (Bighorn,  Carbon,  Powder 
River,  Rosebud,  Stillwater,  Treasure,  and  Yellowstone).   Each  of  these 
tapes  will  be  discussed  individually. 

The  tapes  received  from  the  Montana  Department  of  Community 
Affairs  have  been  translated  for  use  on  the  University  of  Utah 
Computer  Center  Univac  1108  Computer  by  Rho  personnel,  but,  due  to 
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their  number,  tables  for  each  data  element  have  not  been  produced. 
However,  a  discussion  of  the  information  available  on  these  tapes  is 
necessary  as  a  reference  to  a  data  source  which  may  be  more  fully 
utilized  in  the  future.   The  economic  impact  and  feasibility 
analyses  utilize  information  from  census  publications;  especially  the 
1970  Bureau  of  the  Census  Subject  Report — American  Indians  PC(2)-1F. 
which  is  detailed  later  in  the  section. 

*a.   1970  Second-Count  Summary  Tape-File  B 

The  second-count  tape  varies  from  the  fourth-count  tape  in  the 
level  of  detail  presented.   There  are  four  major  counts  released  by 
The  Bureau  of  the  Census.  Each  count  is  prepared  separately  and 
released  in  numerical  order.   Each  count  is  more  detailed  in  its 
information  than  the  count  previously  prepared. 

The  second-count  sxjmmary  tape  (file  B)  contains  records  for  each 
census  county  division  (CCD) .   The  census  county  divisions  are  sub- 
county  geographical  breakdowns  established  by  the  Bureau  of  Census. 
A  list  of  the  census  county  divisions  associated  with  each  county  is 
presented  in  Table  IV. 1.     A  list  of  the  table  of  contents  for  the 
second-count  summary  tape  appears  in  Appendix  C.l  .   The  second-count 
tapes  contain  aggregated  information  about  the  population  of  the 
area  and  the  housing  characteristics  of  the  population.   There  are 
93  tabulations  appearing  on  the  second-count  tape  for  each  CCD. 


Table  IV. 1 
Census  County  &  CCD  Names  and  Numbers 
State  of  Montana 
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County 


CCD 


Name 

Number 

Number 

Name 

Bighorn 

106003 

003005 

Busby-Decker 

003010 

Hardin 

003015 

Lodgegrass-St.  Xavier 

003020 

Pryor-Beauvais  Creek 

003025 

Sarpy 

Carbon 

106009 

009005 

Five  Mile  Creek 

009010 

Fromberg-Bridger 

009015 

Joliet 

009020 

Luther-Bear  Creek 

009025 

Redlodge 

009030 

Roberts 

009035 

Warren 

Powder  River 

104075 

075005 

Broadus 

075010 

East  Powder  River 

075015 

Otter 

075020 

Stacy 

Rosebud 

104087 

087005 

Ashland-Lame  Deer-Birney 

087010 

Colstrip 

087015 

Forsyth 

087020 

Rosebud-Angela 

087025 

Samatra-Ingomar-Vananda 

Stillwater 

106095 

095005 

Absarokee 

095010 

Columbus 

095015 

Columbus  North 

• 

095020 

Columbus  South 

095025 

Park  City 

Treasure 

104103 

103010 

North  Treasure 

103015 

South-  Treasure 

Yellowstone 

106111 

111005 

Billings 

111015 

Billings  West 

111020 

Buffalo  Creek 

111025 

Huntly  Project 

111030 

Laurel 

111035 

Laurel  Rural 

111045 

Molt-Broadview 

111050 

Shepherd 

111055 

South  Yellowstone 
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*b.   1970  Fourth-Count  Summary  Tape  (Population)  — File  B 

This  tape  is  more  detailed  in  its  population  characteristics 
information  than  the  second-count  summary  tape.   There  are  127 
tabulations  of  population  characteristics  about  each  CCD  appearing 
on  the  tape.    A  list  of  the  table  of  contents  for  the  fourth-count 
summary  tape  (population)  appears  in  Appendix  C.2, 

*c.   1970  Fourth-Count  Summary  Tape  (Housing) —  File  B 

This  tape  is  more  detailed  in  its  housing  characteristics 
information  than  the  second-count  summary  tape.   There  are  200 
tabulations  of  housing  characteristics  for  each  CCD  appearing  on  the 
tape.   A  list  of  the  table  of  contents  for  the  fourth-count  summary 
tape  (housing)  appears  in  Appendix  C.3. 

The  information  from  these  census  tapes  and  the  census  publications, 
although  helpful  in  economic  impact  and  feasibility  analyses,  is  becoming 
outdated.   The  1970  census  also  appears  to  significantly  undercount 
the  number  of  Indians  in  Montana.   Another  problem  with  most  of  the 
Census  data  is  the  racial  breakdown  of  the  numbers.   Separate  categories 
exist  for  Negro  and  Hispanic,  but  not,  in  nearly  all  categories,  for 
Indians.   This  renders  the  usefulness  of  this  information  very  limited 
in  the  sense  of  the  present  project. 
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2.  Demographic  Data 

Appendix  A. 2.  details  much  of  the  demographic  data  collected  and 
discusses  the  uses  to  which  it  was  put,  especially  in  preparation  of 
population  projections. 

a.   Population 

*i.   1976  Tribal  Census 

In  Summer/Fall,  1976  the  Northern  Cheyenne  Research  Project 
conducted  a  Tribal  Census  under  the  direction  of  the  Tribal  Council. 
The  original  files,  census  forms  for  each  place  of  residence,  are 
located  in  the  NCRP  office  in  Lame  Deer,  Montana.   Tabulations  of 
these  files  were  provided  to  Rho.   Jean  Nordstrom  in  the  NCRP  office 
is  the  person  to  be  contacted  for  further  information  on  this  data 
set.   At  the  present  time,  no  update  schedule  has  been  determined. 

Although  this  data  set  does  seem  to  be  the  most  reliable  source 
of  information  of  the  Northern  Cheyenne  Reservation  population,  some 
problems  do  exist.   Due  to  the  fact  that  the  census  was  conducted  over 
a  period  of  months,  it  is  not  consistent  from  area  to  area.   For 
example.  Mission  Grounds  was  censused  before  the  school  year  began  so 
many  of  the  boarders  at  the  Labre  School  were  not  counted.   However, 
Busby  was  censused  during  the  school  year,  so  boarders  at  the  Busby 
School  were  counted.   In  addition,  only  Northern  Cheyenne  Indians  were 
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censused  in  off-Reservation  Ashland — another  consistency  problem.   An 

off-Reservation  survey  of  the  Northern  Cheyenne  at  known  addresses  was 

conducted.   However,  the  results  of  the  off-Reservation  survey  were 

obtained  at  to  late  a  date  to  aid  in  the  economic  impact  and  feasibility 

analyses . 

This  data  set  provides  the  following  detail  for  all  people  at  and 

temporarily  absent  from  each  place  of  residence  on  the  Reservation  and 

for  the  Northern  Cheyenne  residents  of  Mission  Grounds  and  Ashland: 

legal  name  of  individual;  any  other  name  used  (including  maiden  name); 

sex;  date  of  birth;  age;  tribe  of  enrollment;  and  mailing  address. 

The  number  of  families  living  at  Aach  residence  is  also  included. 

Table  IV. 2 
Data  Summary  of  1976  Tribal  Census 

Male       Female      Total 

Enrolled  Northern  Cheyenne         1,196        1,198      2,394 
on  Reservation 

Unenrolled  Northern  Cheyenne 
on  Reservation 

Other  Indians  on  Reservation 

Non-Indians  on  Reservation 

Total  Northern  Cheyenne 
Reservation  Population 

This  data  set  in  its  original  form  is  considered  extremely 
confidential.   As  noted  before,  and  as  is  proper,  only  tabulations 
from  the  original  files  were  provided  to  Rho.   The  approval  of  the 
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149 

333 

205 

183 

388 

,638 

1,589 

3,227 
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Northern  Cheyenne  Tribe  should  be  sought  before  releases  of  any  specific 
elements  of  this  data  set. 


ii.   1970  Bureau  of  the  Census  Subject  Report — American  Indians 
PC(2)-1F 


The  Bureau  of  the  Census  developed  a  subject  report  (PC(2)-1F)  on 
American  Indians  from  its  information  on  the  1970  Census  of  Population. 
The  update  schedule  for  this  report  should  be  10  years  to  coincide  with 
the  1980  Census  of  Population.   Although  this  document  contains  a 
great  amount  of  information,  only  the  population  tabulations  were 
utilized  for  this  study.   The  1970  population  of  the  Northern  Cheyenne 
Reservation  was  2,357  (1102  males  and  1255  females).   It  is  believed 
that  undercounting  of  the  Indian  population  occurred,  not  only  on  the 
Northern  Cheyenne  Reservation,  but  for  all  of  Montana's  reservations. 
Due  to  this  undercount,  vital  rate  calculations  using  this  data  set 
could  be  suspect.   For  the  Northern  Cheyenne  Reservation  (for  all 
Indians,  not  just  the  Northern  Cheyennes)  the  following  level  of  detail 
exists  in  this  data  set:   five  year  age  and  sex  groups;  marital  status; 
years  of  school  completed;  employment  by  nine  broad  sectors;  relation- 
ship to  head  of  household;  families  by  presence  of  children;  children 
ever  born;  place  of  birth;  and  school  enrollment  for  all  Indians.   Some 
information  on  Northern  and  Southern  Cheyenne  together  is  available  in 
this  publication,  but  not  for  Northern  or  Southern  Cheyennes  separately. 
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Published  census  data  concerning  the  Northern  Cheyenne  Reservation 
appears  as  Appendix  C.4. 

b.   Vital  Statistics 

i.   1973  &  1974  Births  and  Age  of  Mother  by  Service  Unit 

This  data  set,  which  is  updated  yearly,  is  provided  by  the 

Billings  Area  Indian  Health  Service.   Harvey  Lich  of  the  Billings 

office  is  the  person  to  contact  for  further  information  on  this 

data  set.   The  following  level  of  detail  exists  for  the  years  1973  and 

19  74  for  six  service  units:  Blackfeet,  Crow-Northern  Cheyenne,  Flathead, 

Fort  Belknap,  Fort  Peck,  and  Windriver;   number  of  Indian  births  to 

mothers  ages  -15,  15-19,  20-24,  25-29,  30-34,  35-39,  40-44,  45+. 

Table  IV. 3 
Data  Summary  for  Total  Indian  Births 

1973        1974 

Northern  Cheyenne-Crow       243         271 
Service  Unit 

Total  Area  (Montana  &         992  917 

Wyoming) 

The  numbers  do  not  correspond  to  some  other  birth  data  received 
and  there  is  no  sex  of  child  given. 


ii.   1973  Births  and  Percent  Distribution  by  Age  of  Mother 
by  Service  Unit 

This  data  set  is  also  from  the  Billings  Area  Indian  Health 
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Service  (IHS)  Office.   The  document  given  to  Rho  was  compiled  from 

computer  cards,  which  were  duplicates  of  birth  certificates,  and  was 

in  very  aggregated  form.  Although  the  cards  exist  for  the  years 

1959-1975,  due  to  lack  of  time  and  funds  only  1973 's  records  had  been 

compiled.   This  data  set  did  not  include  sex  of  child  information. 

The  following  level  of  detail  is  available  for  each  of  the  six  service 

units,  Blackfeet,  Flathead,  Crow-Northern  Cheyenne,  Rocky  Boy,  Fort 

Belknap,  and  Fort  Peck;  number  of  births  to  Indian  mothers  ages  -15,  15-17, 

18-19,  20-34,  35-44,  45+.   It  also  lists  births  by  county  of  residence 

and  age  of  mother. 

Table  IV. 4 
Data  Sunmary  for  Total  Indian  Births 

1973 

Crow-Northern  Cheyenne        254 
Agency 

Total  Area  (Montana)  892 

Although  the  tabulations  provided  to  Rho  were  not  confidential, 
the  original  files,  the  computer  cards,  are  highly  confidential. 
Access  to  them  would  require  permission  from  Director  of  the  Montana 
State  Board  of  Health  and  Director  of  the  Indian  Health  Service. 


*iii.   1969-1971  Montana  Resident  Births  by  Age  of  Mother, 
Race  and  Sex  of  the  Child 


The  Montana  Department  of  Conmunity  Affairs  in  Helena,  Montana, 
has  provided  Rho  with  counts  of  births  of  Montana  Indians  by  age  of 
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mother,  race  and  sex  of  child  for  the  years  1969,  1970,  and  1971. 
As  discussed  in  Appendix  A. 2.,  it  appears  that  these  records  overcount 
Montana  Indian  births.   The  probable  explanation  is  that  mothers  from 
out  of  state  come  to  Montana  to  have  children.   Harvey  Lich  of  the 
Billings  Area  Indian  Health  Service  Office  supports  this  theory. 
The  data  is  very  useful  in  determining  the  fertility  rates  used  in 
population  projections.   However,  the  overcount  of  this  data  set  and 
the  undercount  of  the  1970  Census  of  Population  produces  a  first 
estimate  of  fertility  rates  for  the  age  group  15-29  to  be  abnormally 
high.   As  discussed  in  Appendix  A.2.,  adjustment  to  these  estimates 
were  made  before  they  were  used  in  population  projection  work. 
According  to  this  data  set  there  were  a  total  of  1,553  male  Indian 
births  and  1,453  female  Indian  births  in  Montana  for  the  years  1969, 
1970,  and  1971. 

iv.   1970  -  1975  Live  Births  to  Indian  Residents 

This  data  set  was  provided  by  John  Wilson  of  the  Department  of 
Health  and  Environmental  Sciences,  Bureau  of  Records  and  Statistics 
in  Helena,  Montana.   The  data  set  is  updated  yearly  with  the  information 
being  retained  by  the  State  Board  of  Health.   For  this  data  set  the 
following  level  of  detail  is  available:   male  and  female  Indian  births 
by  county  of  residence  for  the  years  1970-1975;  the  number  of  twins, 
triplets  and  illegitimate  births  by  county  of  residence;  the  number  of 
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total  and  illegitimate  births  by  single  year  of  age  of  mother;  and 

total  births  by  month  of  occurrence  for  the  State  of  Montana. 

Table  IV. 5 
Data  Sumnary  of  Total  Montana  Indian  Births 

1970     1971     1972     1973     1974    1975 

1,007    1,069    1,017    1,065    1,030   1,144 


*v.   1969-1971  Montana  Resident  Deaths  by  Single  Year  of 
Age,  Race,  and  Sex 


This  data  set  was  collected  from  the  Montana  Department  of 
Coranunity  Affairs.    Five  year  survival  rates   (the  probability  that 
a  person  living  at  the  beginning  of  a  five  year  period  will  still  be 
alive  at  the  end  of  the  period)  produced  for  Indians  from  this  data 
generally  resemble  survival  rates  that  are  expected  as  normal  for 
Western  United  States  Indians.   However,  when  combined  with  the  1970 
Census  of  Montana  Indians,  some  of  the  derived  survival  rates  were 
abnormally  low,  possibly  due  to  the  small  number  of  events  in  the 
tabulation.   Also,  for  Indian  males  the  table  shows  a  peculiar  21 
year  cycle  of  abnormally  high  deaths  at  ages  0,  21,  42,  and  63.   No 
reasonable  explanation  for  this  phenomenon  has  been  found.   The  total 
Indian  deaths  for  this  time  period  (1969-1971)  was  843  (481  males  and 
362  females).   The  level  of  detail  available  in  this  data  set  is 
number  of  deatns  by  race  (including  Indian),  by  sex  and  by  single 
year  of  age  up  to  84,  and  85+.   This  item  is  discussed  in  Appendix  A. 2. 
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vi.   1969-1975  Montana  Deaths  of  Indian  Residents 

This  information  was  collected  from  John  Wilson  of  the 

Department  of  Health  and  Environmental  Sciences,  Bureau  of  Records 

and  Statistics.   It  is  updated  on  a  yearly  basis.   The  data  set  gives 

the  number  of  male  and  female  Indian  deaths  by  marital  status  (single, 

married,  widowed,  and  divorced) ,  county  and  for  the  state  by  month  of 

occurrence. 

Table  IV. 6 
Data  Summary  for  Total  Montana  Indian  Deaths 

1969    1970    1971    1972    1973    1974    1975 

249     290     304     278     303     281     259 

vii.   1970-1974  Indian  Vital  Statistics  by  County  of  Residence 

This  data  set  was  provided  by  Harvey  Lich  of  the  Billings  Area 
Indian  Health  Service  Office.   It  includes  information  about  Montana 
and  Wyoming  counties.   The  data  set  is  too  aggregated  for  detailed 
use  in  the  economic  impact  and  feasibility  analyses.   Births  and 
deaths  are  not  sex  specific  and  the  births  are  not  specific  to  the 
age  of  mother.   The  following  information  is  available  from  this  data 
set:   Number  of  Indian  births  by  births  in  hospital,  births  without 
physician,  births  by  midwife,  and  other  births,  and  Indian  deaths  by 
county.   Also  included  in  this  information  for  the  Crow-Northern  Cheyenne 
Service  Unit  are  deaths  by  specific  cause  of  death  (infective  and 
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parasitic  disease,  drowning,  etc.)  and  by  age  group  (age  0-1,  five  year 
age  groups  to  80-84,  then  85+). 

Table  IV. 7 
Summary  of  Indian  Vital  Statistics 

Indian  Births  for:    1970    1971    1972    1973    1974 


Montana 

1,007 

1,051 

1,017 

1,065 

1,030 

Wyoming 

200 

151 

155 

169 

181 

Indian  Deaths  for: 

Montana 

290 

296 

287 

303 

283 

Wyoming 

31 

34 

48 

54 

56 

*c.   Military  Enlistments 

Estimates  of  Northern  Cheyenne  Tribal  members  in  each  branch 
of  the  armed  forces  were  provided  by  the  recruiters  in  Billings, 
Montana,  for  each  of  the  various  military  services.  This  information 
was  obtained  through  telephone  conversations  with  recruiters.   It 
must  be  emphasized  that  these  are  just  estimates  due  to  the  time  it 
would  take  each  recruiter  to  search  through  the  enlistment  files. 
Therefore,  the  reliability  of  these  numbers  is  questionable.   These 
items  are  discussed  in  Appendix  A. 2. 

Table  IV. 8 
Cheyenne  Military  Enlistments 

United  States  Army 

Northern  Cheyenne  in  the  Army    12  males 
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United  States  Navy 
Northern  Cheyenne  in  Navy         1  male 

United  States  Marine  Corps 
Northern  Cheyenne  in  the  Marine  Corps       3  males 

w 

d.  Resident  Population  Adjustments 

Northern  Cheyenne  Home 

The  Northern  Cheyenne  Home  in  Ashland  serves  as  a  boarding  home 
for  some  students  at  the  Lab re  School  and  for  other  Indians.   These 
records  were  derived  from  phone  conversations  with  Jean  Nordstrom 
and  from  the  school  enrollment  records  of  the  Lab re  School.   The 
breakdown  for  this  information  is  by  age,  sex,  and  tribal 
affiliation. 

Table  IV. 9 
Northern  Cheyenne  Home  Residents 

Northern  Cheyenne  Residents       37 

Other  Indian  Residents  12 

This  item  is  discussed  in  Appendix  A. 2. 

e.  Education 

*i.   Primary  and  Secondary 
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All  the  school  enrollment  records  for  the  primary  and  secondary 
groups  were  provided  by  Eugene  Fisher  of  the  Career  Development 
Program  Office  in  Lame  Deer,  Montana.   They  are  derived  from  the 
enrollment  information  provided  to  Mr.  Fisher  from  the  schools. 
The  information  for  each  school  contains  the  following  detail  for 
children  attending  the  school  during  school  year  1976-1977:   name;  date 
of  birth;  parent  or  guardian;  home  address;  tribal  affiliation;  percent 
of  Indian  blood;  grade  and  I.D.  number. 

This  information  is  confidential  due  to  the  inclusion  of  names 
of  individuals.   The  approval  of  the  Northern  Cheyenne  Tribe  and 
the  Director  of  each  school  should  be  sought  for  access  to  any 
detailed  information.   These  items  are  discussed  in  Appendix  A. 2. 

Table  IV. 10 
Primary  and  Secondary  School  Enrollment 

Lame  Deer  Grade  School  Enrollment 

Northern  Cheyenne  Enrollment     3A1 

Other  Indian  Enrollment  5 

Busby  Grade  School  Enrollment 
Northern  Cheyenne  Enrollment     166 
Other  Indian  Enrollment  24 

Labre  Grade  School  Enrollment 
Northern  Cheyenne  Enrollment     195 
Other  Indian  Enrollment  45 
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Busby  High  School  Enrollment 
Northern  Cheyenne  Enrollment     61 
Other  Indian  Enrollment  17 

Labre  High  School  Enrollment 
Northern  Cheyenne  Enrollment     105 
Other  Indian  Enrollment  54 

Big  Bend  School  Enrollment 
Northern  Cheyenne  Enrollment       7 
Other  Indian  Enrollment  0 

Colstrip  Grade  School  Enrollment 
Northern  Cheyenne  Enrollment      21 
Other  Indian  Enrollment  24 


*ii.   Higher  Education 

This  information  was  provided  by  Jean  Nordstrom  of  the  NCRP 
office  after  collaboration  with  Sam  Big  Foot  of  the  Career  Develop- 
ment Program  office.   These  records  list  the  students  by  single  year 
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of  age,  sex,  whether  counted  in  1976  Tribal  Census,  and  number  of 
dependents  (spouse  and  children) .   These  are  very  reliable  numbers 
for  the  students.  However,  there  is  no  age  or  sex  breakdown  for 
dependents.   The  total  count  of  students  is  1A2.   The  total  count  of 
dependents  is  155.   This  item  is  discussed  in  Appendix  B.2. 

3.   Economic  Data 

a.   Employment 

*i.   Bureau  of  Economic  Analysis  Employment  1970-1974 
This  data  set  was  collected  from  the  Montana  Department  of 
Community  Affairs  in  Helena,  Montana.   It  is  in  two  forms,  tape  and 
documents.   The  tape  which  was  provided  to  Rho  has  been  translated. 
However,  tables  from  the  tape  have  not  been  produced.   Therefore,  only 
the  documents  will  be  reviewed  here.   The  data  presented  on  the 
documents  is  in  very  aggregated  form,  especially  in  geographic  terms 
(only  county  information),  which  renders  its  aid  in  detailed  impact 
and  feasibility  analyses  somewhat  limited.   Another  problem  with  this  data 
is  that  it  uses  only  covered  employment  for  its  industry  employment 
and  that  no  detail  in  industrial  sectors  for  proprietors  exist. 
Another  problem  is  that  disclosure  problems  prohibit  the  release  of 
employment  data  in  some  broad  industrial  sectors.   The  following  level 
of  detail  is  presented  for  seven  counties  (Big  Horn,  Carbon,  Rosebud, 
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Stillwater,  Powder  River,  Treasure,  and  Yellowstone):   employment  by 
eight  industry  sectors,  three  government  sectors,  farm,  farm  propri- 
etors and  non-farm  proprietors.   A  detailed  listing  for  Rosebud  and 
Big  Horn  Counties  appears  in  Appendix  C.5. 

Table  IV. 11 
Summary  of  BEA  Employment  Data 


County 
Big  Horn 
Carbon 


1970   1971   1972    1973   1974 


3,870  3,921  3,750  3,800  4,0A7 

2,943  3,000  3,015  3,084  3,085 

Powder  River   1,242  1,240  1,235  1,194  1,249 

Rosebud        2,546  2,792  2,984  3,227  3,511 

Stillwater     1,767  1,825  1,855  1,863  1,923 

Treasure         480  480  484  499  498 

Yellowstone   37,096  38,461  40,357  42,949  44,981 


ii.   1965,  1970,  1972,  1974,  1975,  1976  Montana 
Employment  Security  202  Records 


The  202  records  for  the  State  of  Montana  and  each  county  of  the 
State  list  employment  and  earnings  by  SIC  (Standard  Industrial 
Classification)  Codes.   Those  codes  have  four  digit  detail.   The 
first  digit  gives  the  broad  industrial  sector  classification  in 
terms  of  the  primary  product  produced  by  firms  in  each  sector.   The 
second,  third,  and  fourth  digit  then  present  greater  and  greater 
detail  until  the  four  digit  breakdown  presents  the  greatest  detail 
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available.   In  Montana  some  of  the  counties  have  so  few  firms  that 
this  four  digit  detail  could  identify  any  individual  firm.   It  is 
because  of  this  possible  identification  of  an  individual  firm  that  a 
disclosure  problem  exists  under  the  Social  Security  Act. 

With  the  aid  of  Dick  Gibson  and  his  staff  in  the  Research  and 
Analysis  Division  of  the  Montana  Department  of  Emplojnnent  Security, 
Rho  was  able  to  aggregate  these  employment  records  to,  in  most  cases, 
the  two  digit  level  to  avoid  disclosure  problems.   For  Powder  River 
County  it  was  necessary  to  aggregate  to  the  one  digit  level  to  avoid 
disclosure  problems.   The  employment  records  are  gathered  on  a  quarterly 
basis  and  therefore,  the  figures  in  the  data  summary  represent  annual 
average  total  number  of  employees  covered  by  unemployment  insurance, 
i.e.,  covered  employment. 

Several  problems  with  this  data  exist.   First,  only  covered 
emplo3nnent  is  listed  and  therefore,  farm  workers,  proprietors,  and 
some  governmental  employees  are  not  included  since  they  are  not  covered 
under  unemployment  insurance.   Government  employees  were  covered 
starting  in  July,  1975  and  were  included  from  that  point  on.   Second, 
there  is  no  geographical  unit  smaller  than  county  presented.   Third, 
there  is  no  ethnic  specificity  in  the  employment  records.   Because  of 
the  second  and  third  problems,  it  is  especially  difficult  to  relate 
this  information  to  the  Northern  Cheyenne  Reservation. 

The  following  level  of  detail  does  appear  in  these  emplojnnent 
records:   for  the  counties,  employment  and  earnings  records  were 
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by  one  digit  detail  with  some  two  digit  detail  in  the  trade  and  service 
sectors;  and  for  the  state,  two  digit  detail  waj?  collected.  The  number 
of  firms  in  each  sector  is  also  available. 


Table  IV. 12 

Montana  Department  of  Employment  Security 

Annual  Average  Total  Covered  Employment 


Year 

Rosebud 

Big  Horn 

1965 

655 

1,292 

1970 

693 

1,105 

1972 

987 

1,276 

197A 

1,466 

1,A60 

1975 

2,622 

1,869 

1976 

2,812 

2,26A 

Powder  River     Montana 


m 


138,345 


189,944 


(1st  Quarter) 


iii.   Career  Development  Program  Employment  Reports 

In  1975  the  Career  Development  Program  office  in  Lame  Deer, 
Montana,  undertook  the  job  of  producing  the  BIA  Labor  Force  Annual 
Report.   To  aid  in  the  completion  of  these  reports,  the  Career 
Development  Program  office  sent  letters  requesting  employment 
and  earnings  information  to  most  of  the  employers  on  or  adjacent  to  the 
Reservation.   Rho  obtained  only  a  small  portion  of  the  total  response. 

For  the  data  collected,  the  quality  is  relatively  good.   However, 
due  to  inconsistencies  in  filling  out  each  request,  it  is  difficult 
to  get  a  complete  list  of  employment. 
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Each  response  to  Career  Development's  request  for  Indian 
Employment  at  each  government  agency  or  private  business  includes  the 
following  level  of  detail:   employee's  name,  salary,  position,  and 
type  of  work  (permanent  or  temporary) .   On  some  responses  only  name 
and  type  of  work  appears.   The  total  employment  reported  on  these 
sheets  for  the  year  1975  was  426. 

iv.   Indian  Health  Service  (IHS)  Employment  Records   1976 

Nancy  Owens  of  the  NCRP  office  provided  Rho  with  a  copy  of  a 
compilation  of  employment  at  the  IHS  office  in  Lame  Deer,  Montana, 
which  was  given  to  her  by  Russ  Miller,  director  of  the  local  IHS 
office.   For  each  of  the  38  employees,  name,  title,  and  grade  are 
listed.   There  is  no  age  or  ethnic  breakdowns  in  the  listing.   This 
makes  this  employment  information  difficult  to  use  for  the  purpose 
of  determining  Northern  Cheyenne  employment. 

V.   Bureau  of  Indian  Affairs  (BIA)  Employment  Records  -  1976 

Dan  Harwood,  acting  Superintendent  of  the  local  BIA  office  in 
Lame  Deer,  provided  Rho  with  copies  of  his  office's  1976  total  employment 
records.  They  list  title,  grade,  race,  and  sex  for  each  employee 
for  November,  1976.   However,  there  is  no  age  breakdown  for  all 
employees  or  Tribal  affiliation  in  the  Indian  race  breakdown. 
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Table  IV. 13 
Summary  of  BIA  Employment  for  1976 

Total  Employees  53 

Indian  Employees   A9 

vi.   Big  Horn  County  Emplo3nnent  Records  -  1976 

The  Big  Horn  County  Clerk's  office  in  Hardin,  Montana,  provided 
Rho  with  a  list  of  county  employees  for  the  year  1976.   There  is  no 
ethnic  specificity,  age  specificity  or  worksite  information  on  this 
list.   The  list  presents  the  following  level  of  detail:   title,  sex, 
and  salary  for  each  position.   There  were  90  total  county  employees 
in  1976. 

vii.   Rosebud  County  Employment  Records  -  1976 

The  Rosebud  County  Clerk's  office  in  Forsyth,  Montana,  provided 
Rho  with  a  list  of  county  employees  for  the  year  1976.   There  is  no 
ethnic  or  age  specificity  or  work  site  information  on  the  list.   The 
list  presents  the  following  level  of  detail:   name,  title,  and  salary 
for  each  employee.   There  was  a  total  of  50  county  employees  in  1976. 

*b.   Earnings — 1970-1974  Bureau  of  Economic  Analysis  Earnings  Records 

This  data  series,  as  was  the  case  with  BEA  Employment  Records, 
was  provided  by  the  Montana  Department  of  Conmunity  Affairs  in  two 
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forms,  computer  tape  and  documents.   The  computer  tape  which  was 
provided  to  Rho  has  been  translated.   However,  tables  from  this  tape 
have  not  been  produced.   Therefore,  only  the  document  will  be  reviewed 
here.   This  information  is  very  aggregated,  as  was  the  case  with  the 
employment  records,  and  is  subject  to  similar  problems.   Disclosure 
problems  prohibit  the  release  of  earnings  data  in  some  industrial 
sectors.   Geographic  or  industrial  detail  is  not  provided  so  that  the 
use  of  this  data  set  is  limited  for  the  economic  impact  and 
feasibility  analyses  for  the  Northern  Cheyenne  Reservation. 

The  following  level  of  detail  exists  for  this  data  series: 
total  labor  and  proprietors  income  at  place  of  work  by  type  (wage  and 
salary,  other  labor  income,  proprietors  income  by  farm  and  non-farm) . 
Total  labor  and  proprietors  income  at  place  of  work  is  also  listed 
by  industry  in  non-farm  and  farm  categories.   The  non-farm  category 
has  eleven  industry  sectors  listed.   Derivation  of  personal  income  for 
place  of  residence  detail  is  listed  as  follows:   labor  and  proprietor's 
income  by  place  of  work,  residence  adjustment,  net  labor  and  propri- 
etor's income  by  place  of  residence,  dividends,  interest,  rent,  transfer 
payments,  personal  income  by  place  of  residence,  population,  and  per 
capita  income.   The  information  exists  for  seven  counties  (Big  Horn, 
Carbon,  Powder  River,  Rosebud,  Stillwater,  Treasure,  and  Yellowstone). 
A  detailed  listing  for  Rosebud  and  Big  Horn  Counties  appearsln 
Appendix  C.  6. 
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Table  IV. 14 
Summary  of  BEA  Earnings  Data 

Personal  Income  by  Place  of  Residence  (in  thousands  of  current  dollars) 

Counties          1970     1971     1972     1973  1974 

Big  Horn       $31,657  $29,806   $35,670  $38,512  $37,131 

Carbon          24,709    25,974   30,803   35,382  34,415 

Powder  River     8,599    8,811   11,876   11,366  12,026 

Rosebud         19,806   21,123   24,545   29,397  29,978 

Stillwater      16,097   17,558   21,139   24,372  22,341 

Treasure         4,699    5,167    5,721    6,779  5,460 

Yellowstone    329,368   359,267   402,292  453,122  501,855 


c.   Labor  Force  1974  &  1976  Bureau  of  Indian  Affairs  Labor 
Force  Reports 


For  the  Northern  Cheyenne  Reservation  the  Bureau  of  Indian 
Affairs  produces  a  labor  force  report  annually.   Copies  for  years 
1975  and  1976  were  provided  by  the  Career  Development  Program 
office  in  Lame  Deer,  Montana.   This  report  Includes  the  following 
level  of  detail:   resident  Indian  population  on  or  adjacent  to  the 
Reservation  by  sex;  resident  Indian  population  of  working  age  by  age 
groups  (16-24,  25-34,  35-44,  45-64,  65+)  and  by  sex;  the  count  of 
those  not  in  the  labor  force  due  to  school  attendance,  disability,  or 
retired,  by  sex;  potential  labor  force  by  sex;  total  employed  by  sex; 
total  not  employed  by  sex;  and  those  actively  seeking  work  by  sex. 
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Problems  associated  with  this  data  set  include  inconsistencies 

concerning  the  determination  of  the  labor  force  and  employment.   This 

is  due  to  the  fact  that  the  Bureau  of  Indian  Affairs  produced  the  report 

until  mid-year  1975.   Then  the  Career  Development  Program  office  under- 

took  the  program  and  different  techniques  were  used  to  determine  labor 

force  and  employment.   However,  this  is  the  only  real  source  for  the 

determination  of  labor  force  participation  rates  on  the  Reservation. 

Table  IV. 15 
Summary  of  BIA  Labor  Force  Reports 

March,  1974       April,  1976 
Report  for  1973   Report  for  1975 

Total  Resident  Population 

Total  Working  Age  Population 

Potential  Labor  Force 

Total  Employed 

d.   Housing 

The  only  housing  information  collected  to  date  is  that  included 
in  the  1970  Census  tapes  and  publications,  in  particular,  the  1970 
Census  Second  Count  and  Fourth  Count  Housing  tapes  and  related  documents. 
Possible  sources  of  this  information  for  future  socio-economic  analysis 
would  include  the  1975  and  1976  Household  Surveys  and  NCRP  Land  Use 
Division  work. 


3,043 

3,162 

1,719 

1,780 

1,184 

1,315 

795 

747 
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*e.   County  Profiles 

The  County  Profiles  were  developed  by  the  Montana  Department 
of  Community  Affairs,  Division  of  Research  and  Information  Systems, 
in  Helena,  Montana.   A  profile  has  been  produced  for  each  county 
of  the  state.   Doris  Neu  in  the  Helena  office  is  the  person  to  be 
contacted  for  further  information  on  this  data  series.   The  information 
is  presented  in  ten  sections  (population,  employment,  personal  income, 
housing,  education,  health  and  vital  statistics,  agriculture,  land 
and  water  use,  revenue,  and  social  welfare  statistics) .   The  county 
profiles  for  Rosebud  and  Big  Horn  Counties  appear  in  Appendix  C.  7. 
Most  of  the  data  in  the  county  profiles  are  reproductions  of  data 
from  the  1960  and  1970  Census  of  Population  and  the  Bureau  of  Economic 
Analysis  Employment  and  Earnings  Information. 


C.   CONCLUDING  STATEMENT 

The  data  sets  which  were  utilized  in  this  year's  economic 
impact  and  feasibility  analyses  proved  to  be  very  limited  at  times. 
The  demographic  information  (population,  vital  statistics,  non- 
emplojraent  related  migration,  and  school  enrollments)  was  relatively 
adequate.   The  economic  information  (employment,  income,  and  labor 
force)  and  the  housing  information  were  very  limited.   The  availability 
of  detailed  employment  records,  income  records,  housing  characteristics. 
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and  Tribal  revenue  and  expenditures  is  a  necessity  to  the  accomplishment  of 
detailed  socio-economic  analyses.   It  is  hoped  that  the  data  series 
which  could  be  developed  from  the  three  surveys  will  be  used  to  update 
the  present  information  and  provide  a  basis  for  future  and  more 
detailed  socio-economic  analyses. 

As  indicated  earlier,  this  chapter  is  dx^  and  rather  tiresome 
reading  for  most  of  those  who  will  read  this  report.   Again,  the 
purpose  is  to  present  a  discussion  of  information  available  from 
various  sources.   Such  an  effort  is  essential  to  the  creation  of  a 
decision   information  system.   An  important  part  of  the  job  of  the 
staff  of  such  a  system  would  be  the  maintenance,  expansion,  and  updating 
of  the  information  about  information  and  its  sources  found  in  this 
chapter.   As  indicated  throughout  the  text,  still  more  detailed 
discussions  are  to  be  found  in  indicated  appendices.   Readers  with 
specific  interests  in  specific  areas  are  encouraged  to  pursue  the 
appendices  which  are  relevant  to  their  needs. 
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DISCUSSION  PAPER 
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Prepared  for  The  Northern  Cheyenne  Research  Project 
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This  paper  is  presented  for  the  purposes  of  bringing  out 
discussion  of  the  many  potential  economic  development  options 
available  to  the  Northern  Cheyenne  and  as  a  result  of  these 
discussions  of  selecting  a  small  number  of  these  developments 
for  analysis  as  to  (1)  their  feasibility  for  development  on  or 
near  the  Northern  Cheyenne  Reservation  and  (2)  their  impact 
upon  the  population  and  economy  of  the  area. 

The  objectives  of  the  two  types  of  analysis  to  be  carried 
out  are  as  follows.  Feasibility  analysis  is  to  determine 
whether  the  potential  developments  are  actually  capable  of 
being  operated  profitably  and  therefore  whether  the  Tribe 
should  spend  more  time  and  money  in  analysing  the  implications 
of  the  development  for  its  people  and  economy  (impact  analysis) 
and  in  either  trying  to  promote  the  development  if  it  is 
desired  or  block  it  if  it  is  not  desired  and  in  preparing  to 
respond  to  the  impacts  of  the  development  if  it  occurs.   The 
question  addressed  in  feasibility  analysis  is  simply  whether  the 
development  will  bring  in  enough  revenue  to  cover  its  cost  and 
have  some  left  over  for  profit  if  it  Is  a  private  undertaking 
or  to  provide  revenue  to  the  Tribal  government  if  it  is  a 
Tribal  government  enterprise. 

Impact  analysis  is  broader  in  scope  than  is  feasibility 
analysis.   The  purpose  of  impact  analysis  is  to  tell  the  Tribe 
what  changes  in  the  area  the  Tribe  lives  in  will  result  from 
the  development  if  it  occurs.   These  impacts  are  of  several 
types:   (1)  economic,  (2)  socio-cultural,  and  (3)  environmental. 
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It  is  intended  that  the  NCRP  will  be  able  to  provide  research 
in  all  these  areas.   A  companion  discussion  document,  titled, 
"Suggested  Impact  Analysis  Information  Types:   Discussion  Paper," 
presents  the  types  of  information  to  be  presented  in  impact 
analysis — such  as  numbers  of  people  in  the  area  by  race,  age,  sex; 
number  of  housing  units  needed;  numbers  and  kinds  of  jobs; 
Tribal  revenues,  etc.   That  paper,  like  this  one,  is  intended 
to  stimulate  discussion  and  to  secure  Tribal  inputs  so  that 
the  information  presented  will  be  as  useful  as  possible  to 
the  Northern  Cheyenne  people  and  their  Tribal  government. 

Several  ideas  must  be  kept  in  mind  in  considering  the  list 
of  potential  developments  presented  here: 

1.  The  presentation  of  these  developments  for  discussion 
does  not  indicate  any  commitment  to  actually  carrying  out  the 
development.   Further  selection  of  developments  for  analysis 
also  does  not  indicate  a  desire  to  carry  out  the  developments. 
Rather,  the  purpose  of  the  list  is  to  select  those  developments 
which  the  Tribe  wishes  to  have  analysed  as  to  their  feasibility 
and  impact.   Interest  in  these  developments  may  derive  from 
either  a  desire  to  see  the  development  undertaken,  or  a  desire 
to  show  the  undesirable  effects  of  the  development  in  order  to 
block  it,  or,  more  likely,  from  a  desire  to  better  understand 
the  feasibility  and  impacts  of  the  development  so  that  a  sound 
judgement  may  be  made  as  to  its  desirability  or  undesirability. 

2.  The  developments  included  on  the  list  are  meant  to  be 
suggestive  only.  They  are  taken  from  discussions  over  several 
months  with  tribal  members  and  with  other  researchers  and  seem 
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to  represent  those  developments  which  are  of  general  interest. 
It  is  hoped  that  further  discussions  will  result  in  adding 
other  developirents  to  the  list,  deleting  some  of  the  developments 
which  appear  on  it,  and  changing  some  of  them  to  more  closely 
reflect  the  interests  of  the  Tribe. 

3.  For  the  first  year's  project,  which  is  to  be  completed 
in  April  of  1977,  only  a  small  number  —  2  or  3  —  of  the 
alternative  developments  can  be  analysed.   Thus,  care  should 

be  taken  to  assure  that  those  developments  which  are  "of 
immediate  interest  are  included  in  the  discussion  list  and 
selected  for  analysis.   Analysis  of  other  interesting,  but 
less  pressing,  potential  developments  should  be  put  off  to 
next  year. 

4.  No  explicit  water  related  developments  are  included. 
This  is,  because  both  the  legal  and  the  hydrological  situations 
regarding  this  valuable  resource  are  as  yet  too  unclear  to 
permit  useful  analysis  of  developments  intended  to  utilize 

the  water  resource  itself.   The  role  of  water  and  its  use 
in  the  developments  which  are  included  in  the  list  and  which 
will  be  added  to  the  list  will  be  included  in  the  analysis  of 
these  developments. 
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5.   This  list  is  intended  to  cover  the  whole  range  of 
large  scale  projects  undertaken  primarily  for  the  purpose  of 
selling  goods  and  services  off  the  Reservation.   Thus,  the 
as  yet  unresolved  question  of  who  should  undertake  the  feasibility 
analysis  —  whether  it  be  EDA,  CDC,  or  NCRP  —  will  have  to 
be  decided  in  selecting  projects  for  analysis. 
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POTENTIAL  DEVELOPMENT  ALTERNATIVES 
FACING  THE  NORTHERN  CHEYENNE  TRIBE 
—  suggestive  list  for  discussion  — 
October,  1976 

Coal  Based  Developments 

1.  Very  Small  Scale  Coal  Mine  for  Use  on  or  Near  the 
Reservation. 

This  development  would  be  like  the  Midway  Mine  — 
perhaps  just  further  use  of  that  mine.   The  purpose 
would  be  to  provide  low  cost  coal,  primarily  for  space 
heating,  to  residents,  businesses,  and  agencies  on  the 
Reservation  and  selected  off  Reservation  users. 

2.  Small  to  Medium  Scale  Coal  Mine  for  Sale  of  Coal 
to  Midwestern  or  Pacific  Coast  Markets, 

This  development  would  consist  of  a  strip  mine 
producing  about  one  million  tons  per  year.   Sale  of 
the  coal  would  be  to  Midwestern  or  Pacific  Coast 
markets,  primarily  utilities  for  coal  fired  power 
plants  in  the  market  areas.   A  rail  line  to  the  mine 
would  almost  certainly  be  required  to  ship  out  the 
coal. 

3.  Large  Scale  Coal  Mine  for  Sale  of  Coal  to  Midwestern 
or  Pacific  Coast  Markets. 

This  development  would  consist  of  a  larger  strip 
mine  than  would  2.,  above.   It  would  produce  about 
5  million  tons  per  year  and  sell  in  the  same  market 
or  markets  as  would  2.   It  would  also  require 
construction  of  a  rail  line. 

4.  Large  Scale  Coal  Mine  with  On-Reservation  Power  Plant. 

This  development  would  consist  of  a  large  scale 
strip  mine  like  that  of  3.  above,  and  includes  also  a 
large  coal  fired  mine  mouth  power  plant.   This 
development  would  not  require  a  rail  line  for  shipping 
out  coal,  but  would  require  electrical  transmission 
lines.   The  market  for  the  power  would  be  either 
the  Midwest  or  the  Pacific  Northwest.   The  Tribe's 
air  standard  upgrading  proposal  to  EPA  may  indicate  a 
judgement  against  this  development. 
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5.   In-Situ  Coal  Based  Gas  Extraction 

Basically,  this  development  would  involve  drilling 
into  coal  seams  and  burning  the  coal  while  still 
underground.   This  burning  produces  methane  gas  which 
can  be  drawn  off  and  burned  to  produce  heat  or 
perhaps  used  for  other  purposes.   The  advantage  of 
In-sltu  processes  is  that  they  do  not  require 
extensive  disturbance  of  the  land  surface.   Some 
Tribal  members  are  more  knowledgable  about  this 
potential  development  than  are  the  NCRP  economists  —  it 
is  hoped  that  they  will  assist  in  researching  in-situ 
processes  If  they  are  selected  for  analysis. 

Development  of  Reservation  Timber  Resources 

Two  basic  parts  of  a  timber  based  development  must 
be  considered.   The  first  Is  logging,  the  second  is 
milling.   It  appears  most  likely  that  timber  resource 
development  will  involve  use  of  the  Ashland  Mill,  but 
other  milling  alternatives  should  be  added  if  they  are 
considered  likely.   The  scale  of  the  logging  operation 
on  the  Reservation  should  probably  be  at  the  sustained 
yield  level,  but  smaller  or  larger  scales  could  be 
considered  if  desired.   All  potential  products,  Including 
"posts  and  poles"  from  thinning  and  trimming  operations 
should  be  included.   Keeping  this  in  mind,  the  following 
four  timber  based  potential  developments  are  suggested 
for  discussion: 

6.  Tribally  owned  and  operated  logging  and  milling. 

7.  Tribally  owned  and  operated  logging  operation 
selling  to  non-Tribal  mill. 

8.  Non-Tribal  lease  of  logging  operation  with 
Tribally  owned  and  operated  mill. 

9.  Non-Tribal  lease  of  logging  operation  selling 
to  non-Tribal  mill. 

Note  that  any  Tribally  owned  and  operated  mill  could 
also  serve  as  a  general  purpose  mill  servicing  logging 
operations  off  the  Reservation  as  well  as  those  on  the 
Reservation. 

Further  Development  of  Agricultural  Activity 

Agriculture  already  is  the  primary  economic  activity 
on  the  Reservation  as  well  as  the  basis  of  what  many 
Northern  Cheyennes  understand  as  their  way  of  life.   Thus 
enhancement  of  this  activity  is  of  interest  to  many. 
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Certainly,  many  Northern  Cheyenne  have  a  very  good 
understanding  of  current  agricultural  conditions  and 
opportunities  on  the  Reservation  and  of  potentials  for 
further  expansion  of  agriculture  as  an  income  producing 
business.   It  is  hoped  that  these  people  can  be  closely 
involved  with  outside  exports  in  both  selecting  such 
projects  for  analysis  and  actually  carrying  out  the 
analyses. 

Remembering  the  above,  the  following  four  potential 
developments  are  put  forward  for  discussion.   Obviously  a 
great  deal  of  research  and  discussion  will  be  required  to 
narrow  down  these  general  areas  of  development  to  specific 
proposals  for  feasibility  and  impact  analysis. 

10.  On  Reservation  Range  Improvement. 

It  has  been  suggested  that  some  types  of  investment 
in  range  improvement  may  result  in  a  much  higher 
grazing  carrying  capacity  on  Reservation  land.   These 
investments  would  primarily  consist  of  a  system  for 
storing  and  redistributing  water  so  that  more  land 
could  be  grazed  and  land  which  is  currently  grazed 
could  support  more  cattle. 

11.  Off-Reservation  Grazing  on  Federal  Land. 

Some  background  work  has  been  done  to  determine 
federal  policy  and  practices  in  use  of  federal  lands  for 
grazing.   The  Tribe  has  indicated  that  this  may  be  a 
desirable  option  for  investing  funds  to  produce 
revenue  to  the  Tribe  for  both  running  the  Tribal 
government  and  providing  income  to  Tribal  members. 

12.  On-Reservation  Integrated  Cattle  Operation. 

This  development  would  consist  of  a  completely 
integrated  cattle  operation  from  cow-calf  operations 
through  the  feedlot  and  possibly  including  a  slaughter- 
packing  house  to  produce  finished  meat.   This  develop- 
ment would  probably  require  a  rail  line  for  export  of 
fed  cattle  to,  probably,  Midwestern  packers  or  of 
finished  meat  to  whatever  markets  are  found. 

13.  Cropping  Irrigation. 

It  may  be  possible  to  utilize  water  on  the  Reservation 
to  support  extensive  cropping  agriculture.   Significant 
technical  questions  concerning  soil,  drainage,  etc.,  conditions 
will  have  to  be  resolved  before  specific  crops  and  potential 
locations  can  be  selected,  but  if  this  appears  to  be  a 
potentially  attractive  development,  this  technical  research 
could  be  undertaken. 
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Development  of  Other  Underground  Resources 

There  has  been  some  interest  expressed  in  investigating 
some  other  underground  resources  which  are  believed  to 
underlie  the  Reservation.   In  all  these  cases,  there  is 
geological  evidence  that  the  resources  are,  but  much 
exploratory  work  would  be  required  to  determine  exact 
locations  and  extents  before  feasibility  and  inqjact 
analyses  could  be  started.   Thus,  if  these  developments 
are  selected,  analyses  of  the  costs  of  exploration  projects 
would  be  all  that  could  be  accomplished  this  year.   Real 
feasibility  and  impact  analyses  would  have  to  wait  until 
the  exploratory  drilling  projects  were  completed.   With 
this  In  mind,  the  following  areas  of  potential  development 
are  suggested  for  discussion: 

14.  Oil  and  Gas  Development. 

15.  Uranium  Mining. 

16.  Geothermal  Heating. 

17.  Geothermal  Electrical  Generation. 

It  is  hoped  that  this  suggestive  list  of  potential 
developments  will  serve  to  stimulate  discussion  as  to 
which  potential  developments  the  Tribe  is  interested  in 
having  analysed  for  feasibility  and  impact  and  that  soon 
a  small  list  of  2  or  3  developments  will  be  selected  for 
analysis  this  year. 


Appendix  A. 2 

Determine  of  Adjusted  Survival  Rates, 
Base  Year  Population,  Fertility 
Rates,  Temporarily  Present  Non- 
Res  i  dents,  and  Temporarily  Absent 
Residents 

Refers  to:  Chapter  I I.B.I. 
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Chapter  IV  of  Volume  II  identified  and  briefly  discussed  all  data 
items  that  were  collected  and  evaluated  by  The  Rho  Corporation  (Rho) . 
It  is  the  purpose  of  this  appendix  to  discuss  in  detail  the  specific 
procedures  employed  by  Rho  to  create,  using  data  items  described  in 
the  demographic  portion  of  Chapter  IV,  the  five  data  sets  required  to 
produce  population  projections  for  the  Northern  Cheyenne  Research 
Project.   The  five  data  sets  are:   survival  rates,  base  year  population, 
fertility  rates,  temporarily  present  non-residents  (TPNR)  and  temporarily 
absent  residents  (TAR) . 

a.   Survival  Rates 

A  Survival  rate  expresses  the  probability  of  a  person  surviving 
for  some  specified  amount  of  time.   The  population  projection  technique 
requires  five  year  survival  rates  that  are  sex  and  five  year  age 
group  specific.   No  rates  for  Northern  Cheyenne  Indians  meeting 
these  specifications  could  be  found  so  Rho  undertook  the  job  of 
collecting  information  that  could  be  used  to  formulate  the  rates. 
The  best  information  obtained  was  "1969-1971  Montana  Resident  Deaths 
by  Single  Year  of  Age,  Race  and  Sex."  This,  in  conjunction  with 
Montana  Indian  population  counts  by  five  year  age  group  and  sex  from 
"1970  Bureau  of  the  Census  Subject  Report — American  Indians"  (PC(2)-1F) 
was  used  to  create  the  required  survival  rates  in  the  following  manner: 


A-10 


Five  Year  Survival  Rate      =   1  - 

ase 


^/i    /-n  .u    1969-1971. 
5/3  (Deaths         ) 
ase 


Population 


1970 
ase 


Where  subscripts: 

a  =  five  year  age  group 

s  =  sex 

e  =  population  group  (Montana  Indian  &  Total  Population) 

* 
Rates  were  derived  for  both  Montana  Indians  and  for  the  entire  Moatana 

population.   When  compared  with  other  survival  rates  as  observed  in  the 

Western  United  States,  the  Montana  rates  were  determined  to  be  acceptable 

for  both  Total  Montana  and  Montana  Indians  with  the  exception  of  a  few 

Indian  age  groups  which  deviated  from  the  expected  smooth 

rate  curve  and  a  very  low  survival  rate  in  the  Indian  75+  age  group  for 

both  males  and  females.   These  abnormal  rates  were  most  likely  due  to  the 

"small  number  of  events  problem"  and  were  smoothed  to  make  them  fit  what 

** 
was  thought  to  be  a  reasonable  survival  rate  curve. 

Infant  survival  rates  (for  the  first  five  years  of  life)  are  part 

of  the  survival  rate  data  set;  they  require  special  calculation  procedures. 

The  rates  were  created  with  a  combination  of  the  before  mentioned  death 

information  and  "1969-1971  Montana  Resident  Births  by  Age  of  Mother,  Race 

and  Sex  of  Child."  The  method  assumes  that  births  are  distributed  equally 

over  a  five  year  period  and  for  Indians,  that  survival  probably  is  equal 

for  the  third,  fourth,  and  fifth  year  of  life. 


*  For  this  project  all  Montana  Indians  are  assumed  to  have  the  same 
survival  behavior. 


**  See  Table  A. 2.1.  for  Adjusted  Survival  Rates 
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The  following  is  the  equational  description  of  the  method: 
Let:   DR    be  the  death  rate  for  the  0  to  1  age  group,  then 


Deaths 


1969-1971 
a=0  to  l,se 


Births 


1969  to  1971 


se 


Let:   DR,     „  be  the  death  rate  for  the  1  to  2  age  group,  then 
1  to  / 


Deaths 


1969  to  1971 
a=l  to  2,se 


0/1  B-  .u   1969  to  1971   ^   ^,  1969  to  1971 
2/3  Births  -  Deaths,  -,  ^   , 

se  1=0  to  l,se 


Let  DR^     ^  be  the  death  rate  for  the  2  to  3  age  group,  then 
2  to  3 


Deaths 


1969  to  1971 
a=2  to  3,se 


wo  „.   ..  1969  to  1971   _   ,,  1969  to  1971 
1/2  Births^^  -  Deaths^^Q  ^^  2,se 


Let:   1  -  DR  =  a  single  year  survival  rate 


Let:   The  product  of  five  one  year  survival  rates  equal  the 
infant  survival  rate. 


(1-DR^  to  1^  *  ^^-^^  to  2>  *  (^-^^2  to  3>  *  (^-^^2  to  3^  *  ^^"^^  to  3>  =  lHHl 


rvival 
Rate 


Table  A. 2.1. 
Adjusted  Five  Year  Survival  Rates 


A-12 


** 


Mont 

ana  Ind 

ian 

Montana 

Male 

Female 

Male 

Female 

Infant 

.9579 

.9647 

.9664 

.9754 

Infant 

0-4 

.9465 

.9585 

.9690 

.9765 

0-4 

5-9 

.9985 

.9950 

.9970 

.9975 

5-9 

10-14 

.9960 

.9960 

.9970 

.9985 

10-14 

15-19 

.9720 

.9825 

.9900 

.9955 

15-19 

20-24 

.9643 

.9845 

.9830 

.9965 

20-24 

25-29 

.9567 

.9685 

.9880 

.9940 

25-29 

30-34 

.9490 

.9670 

.9870 

.9940 

30-34 

34-39 

.9325 

.9535 

.9825 

.9905 

35-39 

40-44 

.9190 

.9440 

.9735 

.9880 

40-44 

45-49 

.9055 

.9290 

.9670 

.9815 

45-49 

50-54 

.8995 

.9225 

.9440 

.9700 

50-54 

55-59 

.8615 

.8967 

.9145 

.9580 

55-59 

60-64 

.8230 

.8709 

.8715 

.9395 

60-64 

65-69 

.7845 

.8450 

.8090 

.9040 

65-69 

70-74 

.7015 

.6960 

.7080 

.8465 

70-74 

75+ 

.5500 

.5600 

.4205 

.6070 

75+ 

*  Used  in  the  "Constant  Vital  Rates"  and  "Decreasing  Fertility" 
population  projections. 

**  Used  in  the  "increasing  Survival"  and  the  "Increasing  Survival- 
Decreasing  Fertility"  projections. 

Note:   The  survival  rates  in  this  table  express  the  probability  that  a  person  in 
the  specified  age  group  at  the  beginning  of  the  period  will  still  be  alive 
at  the  end  of  the  period.   Thus,  for  example,  0-4  age  group  refers  to  all 
those  who  were  born  between  Midnight,  December  31,  1970  and  Midnight, 
December  31,  1975,  and  is  used  to  survive  this  group  to  the  5-9  age  group 
in  1980.   The  infant  survival  rate  is  the  probability  that  an  infant  born 
during  the  1975-80  period  will  survive  to  become  part  of  the  0-4  age  group 
in  1980. 
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b.   Base  Year  Population 

The  population  projection  technique  requires  a  base  year 
population  by  five  year  age  group,  sex,  ethnic  group  and  area.   Rho 
determined  that  the  Summer/Fall,  1976  Northern  Cheyenne  Tribal  Census 
was  best  suited  to  fulfill  this  need.   It  gives  the  age,  sex,  and  ethnic 
specificity  required  and  has  adequate  areal  breakdown  i.e..  Northern 
Cheyenne  Reservation  and  off  Reservation  (Ashland  and  Mission  Grounds). 
However,  it  was  decided  that  1976  would  not  be  a  good  base  year,  since 
all  subsequent  projection  reports  would  not  fall  on  years  that  correspond 
with  U.  S.  Census  counts  i.e.,  if  1976  was  used  the  reports  would  fall 
on  1981,  1986,  and  1991  while  U.  S.  Census  information  is  reported 
every  10  years  (1970,  1980,  1990).   In  order  to  rectify  the  problem,  a 
method  was  devised  to  adjust  or  "restore"  the  1976  Tribal  Census  so 
that  it  would  reflect  the  1975  areas  population. 

The  method  is  just  the  reverse  of  aging  and  surviving  a  population. 
That  is,  one  adds  deaths  between  mid-1975  and  mid-1976  and  subtracts 
births  to  arrive  at  the  restored  1975  population  from  the  1976  Census. 
Formally,  rather  than  multiplying  the  nvmiber  of  people  within  an  age 
group  by  a  survival  rate  to  determine  the  number  of  survivors  over  a 
period  of  time,  one  divides  the  number  of  people  within  an  age  group 
by  a  survival  rate  to,  in  effect,  restore  those  people  who  died  over 
that  same  period  of  time.   Since  the  desired  period  of  time  in  this 
case  is  one  year,  five  year  survival  rates  are  first  converted  to  one 
year  survival  rates. 


one  year  survival  rate   =  1  - 

as 


1-five  year  survival  rate 

as 


-] 


5 

Then  the  1976  population  is  rearranged  into  advanced  five  year  age  groups 
(1-5,  6-iO,  11-15,  ...»  76+).   Finally  because  the  age  groups  are  advanced 
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and  do  not  reflect  the  same  groups  the  original  survival  rates  were 
produced  for,  one  year  survival  rates  must  again  be  adjusted  to  correspond 
with  the  advanced  five  year  age  groups.   This  is  one  as  follows: 

Restoration  rate     =  1/5  (one  year  survival  rate  _   )  +  (4/5  one  year 

'  '      survival  Rate  ) 

as 

Where  subscripts: 

aa  =  advanced  five  year  age  groups 

a  =  5  year  age  groups 

s  =  sex 

Now,  the  1976  population  by  advanced  age  group  and  sex  is  divided  by  the 

adjusted  one  year  survival  rates;  the  result  of  which  is  a  1975  census 

equivalent  population  for  the  desired  age  groups  (0-4,  5-9,  10-14,  ..., 

75+).   The  age  groups  change  because  members  become  one  year  younger  e.g., 

in  the  5-10  age  group  persons  who  were  6  years  old  in  1976  are  youthed 

to  5  years  of  age  in  1975  and  persons  who  were  10  in  1976  are  9  in  1975, 

hence  what  was  a  6-10  age  group  becomes  a  5-9  age  group  in  1975.    The 

equation  is: 

^g^3     Census  population^^^^^^ 

Census  population^^^.   =  Restoration  rate 

aa,s 

where  subscripts: 

aa  =  advanced  five  year  age  group 

a  =  five  year  age  group 

s  =  sex 

e  =  ethnic  group  (Northern  Cheyenne  or  Other  Indian) 

i  =  area  (on  Reservation  or  Northern  Cheyenne  Census 
defined  off  Reservation) 
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c.   Fertility  Rates 

A  fertility  rate  expresses  the  number  of  children  an  average 
woman  at  a  given  age  will  bear  over  some  specified  amount  of  time. 
The  population  projection  technique  used  for  this  project  requires  five 
year  fertility  rates  by  five  year  age  group  for  women  in  the  child  bearing 
ages  (15-44).   Rates  specific  to  the  Northern  Cheyenne  would  be  preferable, 
but  as  in  the  case  of  survival  rates  the  necessary  data  was  found  to  be 
unavailable  or  nonexistent.   The  most  reliable  data  from  which  fertility 
rate  estimates  could  be  constructed  was  birth  information  from  "1969-1971 
Montana  Resident  Births  by  Age  of  Mother,  Race  and  Sex  of  Child,"  and 
Montana  Indian  population  count  by  five  year  age  group  and  sex  from  the 
"1970  Bureau  of  Census  Subject  Report-American-Indians"  (PC(2)-1F). 

Fertility  rates  are  calculated  in  the  following  manner: 

^/-i    rx,-    .u    1969-1971, 
5/3  (Births  ^  .     ) 
3.1  Gi 

Fertility  Rate    .  =  r-^rzrr 

afei    -,   T  ^.   1970 

Population  ^  . 

afei 

where  subscripts: 

a  =  five  year  age  groups  (15-19,  20-24,  ...»  40-44) 
f  =  female 
e  =  Indian 

i  =  the  State  of  Montana 

>v 
The  calculated  rates   fit  the  same  general  pattern  over  age  groups  as 

other  Indians  in  the  western  United  States  with  the  exception  of  the  three 

early  age  groups  and  especially  20-24  age  group.   The  20-24  age  group's 

five  year  fertility  rate  (2.006   )  was  judged  far  too  high  especially 

when  compared  to  the  same  Indian  age  group  fertility  rate  in  Utah 

(1.377) — Utah  is  considered  to  have  very  high  Indian  fertility  rates. 


*  See  Table  A. 2. 2. 
**  See  Figure  A.2. 1 
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It  is  hypothesized  that  either  non-resident  Indian  females  come  to 

Montana  to  have  children,  that  the  1970  Census  undercounted  female  Indians 

in  the  20-2A  age  group,  or  both.   Harvey  Lich  of  the  Billings  area  Indian 

Health  Service  office  views  these  as  reasonable  explanations  of  this 

peculiarity  in  the  data,  but  does  not  have  any  hard  supportive  evidence. 

In  order  to  produce  estimates  of  fertility  rates  corrected  for  these 
unrealistically  high  younger  age  group  observations,  Rho  undertook  to 
make  some  comparisons  of  the  calculated  Montana  Indian  fertility  rates 
with  similar  rates  produced  using  different  calculation  techniques. 
Comparisons  had  to  be  made  using  general  fertility  rates,  i.e.,  rates  for 
the  whole  population  rather  than  for  age  group  details.   This  is  necessary 
because  the  number  of  cases  in  the  data  for  Montana  Indians  by  age  group 
is  small  and  unusually  high  or  low  figures  are  more  likely  to  be  caused 
by  year  to  year  fluctuations  than  by  the  "real"  behavior  of  the  population. 
If  the  number  of  cases  were  larger,  the  effect  of  such  fluctuation 
would  tend  to  be  reduced  and  age  group  specific  comparisons  could  be  made. 
General  birth  rates  (GBR)  are  those  that  apply  to  an  aggregated  group — in 
this  case  the  group  being  total  women  in  the  child  bearing  ages  15-44 
as  opposed  to  five  year  age  group  fertility  rates,  as  described  above, 
which  are  referred  to  as  central  rates. 

First  a  general  rate,  derived  by  applying  the  calculated  five  year 

rates  to  the  average  number  of  Northern  Cheyenne  Females  between  1970  and 

* 
1975,   was  compared  to  a  general  rate  based  solely  on  Northern  Cheyenne 

Census  data  adjusted  (restored)  to  1970  and  1975.   For  ease  of  discussion 

the  former  will  be  referred  to  as  vital  statistics  general  birth  rate 

(VSGBR)  and  the  latter  as  restored  general  birth  rate  (RGBR) .   If  the 

hypothesis  that  the  20-24  rate  is  unrealistically  high  is  correct,  then 

VSGBR  would  be  hi^er  than  RGBR.   Equationally,  the  two  were  calculated 

as  follows: 


*  In  both  these  cases  the  1970  and  1975  Northern  Cheyenne 
Population  was  derived  in  the  manner  discussed  above  under 
part  c) .  Base  year  Population. 
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I  FR   CRf"'°   +  RF»")   /  2 
^   a    a  a 

VSGBR  =    a 


RGBR   = 


RB  1970-1975 


^^15-44   "^  ^^15-44 


Where: 

a  =  five  year  age  group 

FR  =  derived  five  year  fertility  rates  presented  in  table 

RF  =  Northern  Cheyenne  Reservation  female  Indian  population 
derived  by  restoring  the  1976  Tribal  Census  females. 

RB  =  Births  to  Indian  mothers  on  the  Northern  Cheyenne 
Reservation  between  1970  and  1975  calculated  by 
restoring  the  1975  restored  0-4  age  group  to  1970 
producing  a  -4  to  0  age  group  which  is  equivalent  to 
births  between  1970  and  1975. 

The  results  supported  the  hypothesis  that  calculated  five  year  rates  for 
the  younger  age  groups  were  too  high  i-e.,  VSGBR  equaled  .9962  while  RGBR 
equaled  .8577. 

To  further  test  theories  that  fertility  rates  calculated  with 
Montana  birth  information  were  too  high,  the  method  used  to  calculate 
RGBR  was  applied  to  information  in  "Bureau  of  the  Census  Subject  Report- 
American  Indians  (PC(2)-1F."   General  birth  rates  were  calculated  for 
both  Montana  and  Northern  Cheyenne  Reservation  female  Indians  ages  15-44 
for  the  period  1965  to  1970  as  follows: 


BNC 


1970 
0-A 


ISR 


0-4 


NCI 


40-44 
a=15=19  \  ^^a 


1970 


+ 


A-18 


=  CNCGBR 


NCI 


1970 


CNCGBR 


362 
433 


=   .8360 


<ll°     '     -''0-. 


FI 


40-44 
a=15-19  \  ^^a 


1970 


40-44 

I 
a=15-19 


=  CMGBR 


FI 


197( 


CMGBR  = 


3621 
4921 


,7358 


Where: 

CMGBR  =  Census  Montana  Indian  General  Birth  Rate  1965-1970 

CNCGBR  =  Census  Northern  Cheyenne  General  Birth  Rate  1965-1970 

ISR  =  Infant  Survival  Rate 

FI  =  Montana  Female  Indian 

NCI  =  Northern  Cheyenne  Female 

BI  =  Montana  Indian  1970  0-4  age  group 

BNC  =  Northern  Cheyenne  1970  census  0-4  age  group 

SR  =  Calculated  five  year  survival  rate 
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The  results,  Montana  Indian  GBR  equals  .7358  and  Northern  Cheyenne  Indian 
GBR  equals  .8360,  reinforced  opinions  that  .8577  was  a  reliable  GBR  and 
that  calculated  five  year  fertility  rates  were  too  high. 

It  was  decided  that  the  calculated  rates  would  be  adjusted  so  that 
they  would  produce  a  GBR  close  to  .8577  when  applied  to  the  average 
number  of  Northern  Cheyenne  Reservation  Indian  females  between  1970  and 
1975.   The  rates  for  females  15-19  and  25-29  were  reduced  by  .025  and  the 
rate  for  females  20-24  was  reduced  by  .606. 

Fertility  rates  that  would  produce  zero  population  growth  (ZPG) 
were  also  calculated  for  Montana  Indians.   In  the  method  used,  ZPG 
completed  cohort  fertility  (the  average  number  of  children  bom  to  women 
by  the  time  they  finish  having  children  which  would  just  replace  deaths 
over  the  generation  and  thus  lead  to  a  constant  population  or  ZPG)  is 
calculated  first: 

ZPG  completed  cohort  fertility  = 


(P)  (MCA) 

Where:   P  =  proportion  of  total  births  that  are  female 

MCA  =  probability  of  a  female  reaching  the  mean 
child  bearing  age. 

The  ZPG  completed  cohort  fertility  figure  estimates  the  number  of  children 

the  average  women  reaching  age  45  must  have  in  order  to  produce  a  stable 

population  given  constant  survival  rates.   Then  the  result,  in  this  case 

2.29,  is  distributed  over  age  groups  15-19,  20-24,  ...,  40-44  using  the 

same  percentage  distribution  displayed  by  the  adjusted  five  year  fertility 

rates.     For  comparison  purposes,  ZPG  completed  cohort  fertility  for  the 

U.  S.  is  estimated  at  2.11.   The  difference  between  the  two  groups'  rate 

is  mostly  due  to  differences  in  female  survival  rates  (Indian  survival  rates 

are  lower)  and  differences  in  birth  proportions  (Indians  have  a  lower 

proportion  of  female  births). 


Figure  A. 2.1 
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Table  A. 2. 2. 
Five  Year  Fertility  Rates 
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obverved  5  year 
fertility  rates 
for  Montana  Indians 

adjusted  5  year 
fertility  rates 
for  Montana  Indians 

Zero  Population 
Growth  5  year 
fertility  rates 
for  Montana  Indians 


40-44  female  ages 


Observed 

Adjusted 

Zero 

Female 

Montana 

Montana 

Population 

Ages 

Indian 

Indian*'' 

Growth* 

15-19 

.7800 

.7550 

.3834 

20-24 

2.0060 

1.4000 

.7111 

25-29 

1.1135 

1.0885 

.5527 

30-34 

.7930 

.7930 

.4028 

35-39 

.3518 

.3518 

.1788 

40-44 

.1118 

.1118 

.0599 

*Used  in  the  "Decreasing  Fertility  Rate"  and  the  "Increasing 
Survival-Decreasing  Fertility"  projections. 

**Used  in  the  "Constant  Vital  Rates"  and  "Increasing 
Survival  Rate"  Projections. 
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d.   Temporarily  Present  Non-Res idents 

Temporarily  present  non-residents  (TPNR)  is  a  data  set  required 
to  determine  the  number  of  people  who  are  likely  to  reside  on  the 
Reservation  temporarily,  or  who  are  there  for  reasons  other  than  to 
seek  employment.   Examples  are  college  students  and  military  personnel 
who  have  returned  to  visit,  and  children  from  off  the  Reservation  who 
are  temporarily  present  in  Reservation-area  boarding  schools.   These 
persons  are  to  be  excluded  from  the  area's  permanent  population  when 
making  projections  of  the  future  population. 

Investigation  indicated  that  the  TPNR  data  set,  on  the  Northern 
Cheyenne  Reservation  and  in  the  Tribal  census  off-Reservation  area, 
is  composed  of  both  Indians  from  out  of  the  Tribal  census  area  living 
at  boarding  facilities  in  the  census  area,  and  of  Northern  Cheyenne 
children  living  at  the  Northern  Cheyenne  Home.  Data  sources  include: 
1976  school  enrollment  records  from  Busby  Grade  School,  Busby  High 
School,  Labre  Grade  School  and  Labre  High  School;  and  numbers  of  non- 
Cheyenne  boarders  at  Northern  Cheyenne  Home  as  developed  by  Jean  Nordstrom 
at  the  Northern  Cheyenne  Research  Project.   The  school  enrollment 
records  enabled  Rho  to  determine  the  age,  sex,  home  address  and  whether 
the  student  was  Northern  Cheyenne  or  other  Indian.   The  Labre  School 
records  also  helped  Rho  identify  non-Cheyenne  boarders  at  Northern 
Cheyenne  Home. 

Four  groups  of  Temporarily  Present  Non-Residents  were  determined. 
Two  of  the  groups,  one  labelled  "Northern  Cheyenne  on-Reservation" 
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and  the  second  labelled  "Other  Indian  on -Reservation,"  are  determined 
for  the  Busby  boarding  school,  which  is  located  on  the  Reservation 
proper.   The  other  two  groups  are  labelled  "Northern  Cheyenne  off- 
Reservation"  and  "Other  Indian  off-Reservation."  These  two  groups  are 
determined  for  the  Labre  boarding  school  and  the  Cheyenne  Children's 
Home  which  are  located  just  off  the  Reservation  in  the  census  area 
called  Mission  Grounds. 

The  temporarily  present  non-resident  group  called  "Northern 

i 
Cheyenne  on-Reservation"  consists  of  Northern  Cheyenne  children  boarding 

at  Busby  school  whose  home  addresses  are  at  some  distance  from  the 
Reservation,  such  as  Hardin  or  Sheridan,  Wyoming.  They  are  considered 
to  belong  to  Northern  Cheyenne  families  who  are  not  reservation  residents. 
(Note:   While  it  is  true  that  some  of  these  families  currently  residing 
off-Reservation  may  later  return  to  the  Reservation,  it  is  assumed  that 
other  families  currently  residing  on  the  Reservation  might  later 
move  off.   In  other  words,  in  the  population  projections  presented 
here,  it  is  assumed  that  while  individual  families  may  move  on  and  off 
the  Reservation,  the  overall  number  of  families  on  the  Reservation 
at  any  one  time  and  the  overall  ntmiber  of  families  off  the  Reservation 
at  any  one  time  will  be  unaffected  by  such  moves.)   The  estimated 
number  of  Northern  Cheyenne  boarders  at  the  Busby  school  with  off- 
Reservation  home  addresses  in  1975  was  only  3. 

The  second  group  of  TPNR's  is  "Other  Indians  on-Reservation." 
This  group  consists  of  non-Cheyennes  who  are  boarding  at  Busby  school 
and  whose  home  addresses  are  from  of f -Reservation  areas.   The  number 
in  this  group  in  1975  was  estimated  as  3A. 
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The  third  group  of  TPNR's  is  "Northern  Cheyennes  of f- Reservation." 
This  group  consists  of  Northern  Cheyenne  children  living  at  the  Cheyenne 
Home  on  the  Mission  Grounds  whose  real  home  Is  with  their  parents  on 
the  Reservation  proper.   The  number  of  such  people  was  estimated 
to  have  been  37. 

The  fourth  group  of  TPNR's  is  "Other  Indians  off-Reservation." 
This  group  consists  of  non-Cheyenne  Indians  who  are  boarding  at  Labre 
plus  non-Cheyenne  Indians  who  are  living  at  the  Cheyenne  Home.   The 
estimate  of  such  people  in  1975  was  87. 

Finally  the  TPNR  category,  "Northern  Cheyenne  off-Reservation," 
was  set  equal  to  the  number  of  Northern  Cheyenne  boarders  at  Northern 
Cheyenne  Home  (37)  and  divided  by  the  Northern  Cheyenne  Tribe's 
resident  Reservation  population  to  form  a  TPNR  rate  specific  to  the 
Northern  Cheyenne  Home  and  the  on-Reservation  Northern  Cheyenne 
population  by  age  and  sex.   The  equation  is: 
.1976 


NCB 
as 


=  NCHRAT 


NCRPR^^^^ 
as 

where:     NCB  =  Northern  Cheyenne  boarders  at  Northern  Cheyenne 
Home  in  1976 

NCRPR  =  Northern  Cheyenne  Tribe's  resident  Reservation 
population  in  1976. 

NCHRAT  =  TPNR  rate  for  Northern  Cheyennes  in  the  off 
Reservation  census  area. 

a  =  five  year  age  group 

s  =  sex 

TPNR  Rates  for  Northern  Cheyenne 
Indians  in  the  Off-Reservation  Census  Area 

Age  Male  Female 

0-4  .0220  0 

5-9  .0239  .0209 

10-14  .0690  .0182 

15-19  .0127  .0261 
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e.  Temporarily  Absent  Residents  (TAR) 

The  TAR  data  set  is  also  required  for  the  non-employment  related 
migration  portion  of  the  population  projection  technique  and  is  expressed 
as  a  rate  (TARRAT) .   It  is  just  the  opposite  of  the  TPNR  data  set, 
i.e.,  TAR  includes  any  person  who  is  away  from  an  area  temporarily, 
such  as  college  students  and  military  personnel.    These  are  to  be 
included  in  the  area's  permanent  population  for  projection  purposes. 
TAR's  dimensions  are  age,  sex,  and  ethnic  group. 

Investigation  of  all  possible  data  sources  showed  that  TAR  for 
the  Tribal  Census  area  included  only  Northern  Cheyennes  who  were  away 
at  college,  vocational  schools,  in  the  military,  or  boarding  at  the 
Northern  Cheyenne  Home,  and  dependents  of  college  and  vocational 
students.   Note  that  Northern  Cheyenne  Cheyenne  Home  boarders  are  included 
as  TAR's  as  well  as  TPNR's.   This  is,  of  course,  to  reflect  the  fact 
that  they  are  TAR  on  the  Reservation  and  TPNR  at  Mission  Grounds. 
Numbers  of  Northern  Cheyenne  in  the  military  by  age  and  sex  were  provided 
by  recruiters  in  Billings  for  the  Army,  Navy,  Marines,  and  Air  Force. 
As  mentioned  in  the  "Data  Development"  section  of  the  report  these 
numbers  are  only  estimates.   Jean  Nordstrom  of  the  NCRP,  after 
collaboration  with  Sam  Bigfoot  and  Gary  Braine  of  the  Career  Development 
Program  provided  numbers  of  Northern  Cheyenne  at  Northern  Cheyenne  Home 
and  numbers  of  Northern  Cheyenne  attending  college  or  vocational 
schools,  including  dependents.   This  information  is  by  age  and  sex 
with  the  exception  of  dependents,  which  were  only  identified  as  being 
a  spouse  or  child  of  a  particular  student. 
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To  solve  the  age  of  dependent  problem,  it  has  been  assumed  that  a 
spouse's  age  is  the  same  as  the  student  he  or  she  is  associated  with, 
and,  after  collaboration  with  Gary  Braine,  that  70%  of  dependent 
children  are  in  0-4  age  group  and  30%  are  in  the  5-9  age  group. 

f.   Population  Projections 
Using  the  data  sets  described  above,  the  methodology  described  in 
Appendix  B,2,  Rho  produced  detailed  population  projections  for  the  years 
1980,  1985,  and  1990.   These  projections  were  provided  in  five-year  age, 
sex,  and  ethnic-specific  detail.   Projections  were  produced  for  four 
different  vital  rate  assumptions,  as  described  in  Chapter  II.   The 
detailed  projections  were  provided  to  the  Northern  Cheyenne  Tribe  and 
Northern  Cheyenne  Research  Project  for  use  in  planning  and  decision 
making. 


Appendix  A. 3. 
Summary  of  Legal  and  Policy 
Conditions  Regarding  Leasing  of  Federal  Land 
Refers  to:  Chapter  II.B.2. 


A-27 


Summary  of  Legal  and  Policy  Conditions 
Regarding  Leasing  of  Federal  Land 


Prepared  by 

Robert  L.  Catlin 

The  Rho  Corporation 
A47  East  First  South 
Salt  Lake  City,  Utah   84111 

June,  1976 
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Laws  and  legislation  pertinent  to  leasing  federal  lands. 
A.   Taylor  Grazing  Act  (  June  28,  193A) 

1.  Section  3  -  deals  with  leasing  of  land  for  grazing 

a.  Bureau  of  Land  Management  Personnel,  State  Office 
Salt  Lake  City,  Utah 

1)  Generally  the  best  blocked  grazing  land  and  land  within 
established  grazing  districts  is  leased  under  this  section. 

2)  Licenses  were  issued  soon  after  the  enactment  of  the 
Taylor  Grazing  Act  1934. 

3)  Grazing  privileges  from  which  licenses  are  issued  are 
legally  tied  to  a  piece  of  private  (base)  property. 

4)  Impossible  to  get  someone  else's  license  unless  by 
purchasing  their  base  property  or  by  transferring  grazing 
privileges  from  one  property  to  another. 

b.  Methods  of  Estimating  Benefits  and  Costs  of  Public  Range 
Investments.    BLM  instruction  memo  number  76-250. 

1)   Grazing  privileges  are  inseparable  from  particular 
private  ranching  properties.  P. (6) 

c.  A  reasonable  annual  payment  per  AUM  is  required. 

2.  Section  15  -  also  deals  with  leasing  of  land  for  grazing, 
a.   BLM  Personnel,  State  Office,  Salt  Lake  City,  Utah 

1)  Generally  applies  to  land  outside  established  grazing 
districts  &  scattered  BLM  holdings. 

2)  Leases  issued  and  reissued  according  to  qualification 
of  applicants  in  terms  of  contiguousness  to  federal 
land,  ability  to  use  i.e.  does  applicant  have  enough 
private  land  for  winter  feeding,  etc.,  historical  use, 
suitability  of  operation,  etc. 
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a.  Leases  issued  for  1-10  year  periods  at  he  end  of 
which  they  come  up  for  renewal. 

b.  Possible  to  apply  for  and  obtain  a  permit  already 

held  when  a  lease  expires  if  one  has  better  qualifications, 
b.   A  reasonable  annual  payment  per  AUM  is  required. 

B.  U.  S.  CFR  Part  2920  Special  Land  Use  Permits 

1.  Objectives 

a.   To  permit  beneficial  uses  of  federal  land  for  special 
purposes  not  specifically  provided  for  by  existing  law 
i.e.  ski  resorts 

2.  Rental  charges 

a.  Permittees  are  required  to  pay  federal  agency  the  fair 
market  value  of  privilege  granted 

b.  Federal  Government  and  agencies  of  states  and  political 
subdivisions  thereof  are  exempt  from  payment. 

c.  According  to  the  CFR  2920.4  Indian  tribes  would  not  qualify 
as  an  agency  of  the  federal  government  or  agencies  of  states 
and  political  subdivisions  thereof. 

C.  The  Recreation  and  Public  Purposes  Act  (1926)  U.  S.  CFR  2740 
1.   Only  available  to  federal  and  state  instrumentalities  and 

political  subdivisions  including  counties  and  municipalities  and 
nonprofit  organizations.   At  this  point  in  time  tribes  are  not 
considered  political  subdivisions  as  legally  defined  and  therefore 
they  must  pay  fair  market  value  for  use  of  the  land  under  (U.  S. 
CFR  2471.7). 

a.   All  nonprofit  organizations  must  pay  e.g.  boy  scouts  have  to 
pay  for  national  forest  use.  (Horton)  Salt  Lake  City. 


A- 30 


D.   Indian  allotments  of  land 

1.   Similar  to  Homestead  Act  in  that  lands  qualifying  under  the 
act  were  disposed  of  many  years  ago. 
a.   Land  must  be  classified  for  allotment 

1)  No  known  land  is  currently  classified  under  the  Indian 
Allotment  Act. 

2)  Lands  subject  to  Indian  allotments  are  lands  which  meet 
the  following  definitions: 

40  acres  of  irrigated 

80  acres  of  non-irrigated  agricultural  land 

160  acres  of  grazing  land 

b.  Like  Homestead  Act,  the  Indian  Allotment  Act  requires  that  a 
person  must  be  able  to  make  a  living  on  the  land. 

c.  Final  decision  on  whether  land  will  be  disposed  of  or  not  is 
up  to  the  discretion  of  the  Secretary  of  Interior. 

E,  General  mining  laws  of  1872  in  circular  2289 

1.  Apply  to  BLM  and  national  forest 

2.  Do  not  apply  to  Indian  lands 

F,  Oil  and  gas  leasing  -  circular  number  2357 

1.   Applies  to  all  federal  land  except  national  parks  and  monuments, 
incorporated  towns,  etc. ,  does  not  apply  to  Indian  lands. 

II.   Where  to  apply  for  leases  or  permits 
A.   National  Forest  i.e.  Custer 
Billings,  Montana 
Buffalo,  Wyoming 
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B.   BLM  -  Miles  or  Billings,  Montana  -  depending  on  district  interest 
in  Buffalo,  Wyoming 
State  Offices:   Montana  -  Billings;  Wyoming  -  Cheyenne 

III.   General  information  on  grazing  and  recreation 

A.  Grazong  on  federal  land 

1.  General 

a.  Land  divided  into  grazing  allotments,  individual  or  group 

b.  Productivity  varies  according  to  type  of  foliage,  rainfall, 
and  geology  -  Animal  Unit  Months  (AUM)  is  a  measure  of  how 
much  food  a  cow  and  calf  will  eat  in  one  month.   Range  land 
is  measured  by  AUM  and  rented  on  a  fee  per  AUM, 

2.  Custer  National  Forest 

a.   Ernest  Kehrberg,  National  Forest  Service,  Billings,  Montana 

1)  All  existing  grazing  allotments  are  under  permit. 
See  Title  3600  Code  of  Federal  Regulation  Sec.  231.3. 

2)  If  range  improvements  are  made  there  is  a  possibility 
of  increasing  the  number  of  permits  but  one  must  hold 
a  lease  in  order  to  make  improvements  i.e.  Northern 
Cheyenne  don't  hold  any  leases,  therefore  they  cannot 
initiate  or  contribute  to  range  improvements. 

3)  BLM  land  near  reservation 
a.   Montana 

B.  Recreation  -  ski  resort 

1.  Requires  a  special  permit  and  payment  of  an  annual  fee. 

2.  Mescalero  Apache  Case  -  information  obtained  from  Chuck 
Jourden  of  National  Forest  Service. 
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a.   Sierra  Blanca  Ski  Area 

1)  80  acres 

2)  New  Mexico,  Lincoln  National  Forest 

3)  They  pay  1*5%  of  gross  with  $1,000  minimum 
Land  available  in  Montana 

a.   Custer  National  Forest 


Appendix  A. 4. 
Feasibility  -  Large  Scale  Coal  Mine 
Refers  to:  Chapter  III.B.4. 
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Persons  contacted  or  recommended  for  outline  information: 

*  Dennis  Curtis,  Earl  Hendley,  John  Benson 
BLM  Planning  Staff 

Salt  Lake  City,  Utah  Phone:   801-524-5431 

*  D.  H.  Hileman 

U.  S,  Geological  Survey 

Billings,  Montana     Phone:   406  245-6711 

George  Kremposky 

U.  S.  Bureau  of  Mines  Liaison  Officer 

Helena,  Montana       Phone:   406  499-5297 

*  Jackson  &  Moffitt 

U.  S.  Regional  Mining  Engineers 

Salt  Lake  City,  Utah  Phone:   801  524-5646 

*  S.R.  Wilson 

U.  S.  Bureau  of  Mines 

Salt  Lake  City,  Utah  Phone:   801  524-8703 

Hellmut  Doelling 

Utah  Geological  &  Mineral  Survey 

Salt  Lake  City,  Utah  Phone:   801  581-6831 

*  Mrs. Hansen  &  Mr.  Horton 

U.  S.  National  Forest  Service 

Salt  Lake  City,  Utah  Phone:   524-5109 

*  Chuck  Jourden 
Lincoln  National  Forest 

Almagordo,  New  Mexico  Phone:   505  437-6030 

*  Claron  Nelson 

University  of  Utah  professor 

Salt  Lake  City,  Utah   Phone:   801  581-7797 

*  Ernest  Kehrberg 

Custer  National  Forest  -  Ashland  Division 
Billings,  Montana     Phone:    406  245-6711 
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The  following  tables  present  the  assumptions  and  results  of  the 
feasibility  analysis  conducted  for  a  4.6  million  tons  per  year  strip 
mine  in  or  near  the  Tongue  River  Valley.   It  should  be  noted  that 
this  analysis  is  provisional  and  not  based  on  actual  conditions  at  a 
particular  site.   It  does,  however,  consider  information  that  is 
representative  of  strip  mines  in  the  Northern  Great  Plains  and  does 
consider  general  conditions  prevailing  in  the  Tongue  River  Valley 
as  regards  overburden  depth  and  seam  thickness.   An  analysis  of  a 
particular  site  would  require  the  appropriate  exploration  and  engineering 
reports.  The  methodology,  however,  would  remain  essentially  the  same. 

The  preliminary  indications  of  this  analysis  are  that,  at  a 
variety  of  reasonably  assumed  mine  mouth  selling  prices,  the  development 
of  a  large  scale  strip  coal  mine  in  this  area  for  the  sale  of  coal  to 
the  general  market  should  be  e:q)ected  to  be  a  highly  profitable  under- 
taking.  It  is  a  matter  for  further  analysis  and  negotiation  how 
these  profits  would  be  allocated  among  the  Northern  Cheyenne  Tribe, 
the  State  of  Montana,  the  U.  S.  Government,  and  outside  private 
developers  and  financiers. 

Summary  of  Assumption  and  results,  4.6  MM-tpy  strip  mine 
Output  -  4.6  million  tons  per  year 
Mine  life  -  20  years 

Location  -  Tongue  River  Valley,  Southeastern  Montana 
Average  overburden  depth  -  175  feet 
Average  coal  seam  thickness  -  50  feet 
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Recovery  rate  -  90  percent 
Annual  acres  stripped  -  57.75  acres 
Initial  capital  investment  -  $22,829,500 

Equipment,  materials  &  personnel  costs  -  1975  indicies  and  based  on 
Bureau  of  Mines  Information  Circular  8703, 
Basic  Estimated  Capital  Investment  and  Operating 
Costs  for  Coal  Strip  Mines,  U.  S.  Department  of  the  Interior 
Note:   Personnel  costs  &  union  benefits  are  now  covered  by 
the  Western  Surface  Agreement  of  1975  and  not  the 
Bituminous  Wage  Agreement  of  1975  as  assumed  in  the 
circular.   Unavailability  of  information  regarding 
the  former  Agreement  precluded  its  use  here. 
Transportation  -  rail 
Market  -  general 
Returns  -  without  severance  tax  liability: 


Mine  Mouth 

Price 

$  per  ton 


Net 
Revenue 


$5  $23,000,000 

10  46,000,000 
15  69,000,000 
20         92,000,000 

1.  net  of  transportation  charges 

2.  before  taxes,  interest  and  lease  payments 


Rate  of 

Average 

Return 

Annual 

2 
(percent) 

2 
Returns 

51.0 

$11,648,500 

152.7 

34,867,500 

253.6 

57,895,600 

354.4 

80,903,200 
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Returns  -  with  severance  tax  liability  of  30%  of  contract  price 
per  ton,  the  first  5,000  tons  produced  per  year  being  exempt: 


Mine  Mouth 

Price 

$  per  ton 


Net 
Revenue 


Rate  of 
Return 

(percent)' 


$  5  $16,500,00  19.1 

10  32,215,000  92.0 

15  48,322,500  163.0 

20  64,430,000  233.6 

1.  net  of  transportation  charges 

2.  before  taxes,  interest,  and  lease  payments 


Average 
Annual  , 
Returns 


$  4,432,370 
20,539,870 
36,947,370 
52,754,870 
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Capital  Investment  Summary,  A. 6  MM-tpy  strip  mine 


Quantity    Total  Cost 


Dragline  1 

Bulldozer  (with  dragline)  2 

Drill  (overburden)  1 

Wheel  tractor  scraper  (with  overburden  drill)  2 


Cable  handler  and  reel 

Coal  Drill 

Coal  Shovel 

Front-end  loader  (with  coal  shovel) 

Truck  (coal  hauler) 

Road  grader 

Wheel  tractor  (reclamation  &  roads) 

Bulldozer  (reclamation  &  roads) 

Water  truck 

Lubrication  service  truck 

Mechanic  truck 

Welding  truck 

Electrician  truck 

Supply  truck 

Explosive  truck 

Pickup  truck 

Forklift 

Crane  truck 

Pump  (portable) 

3 

Floodlights  and  towers 

Comnunications 

Substation  (10,000  kV-A) 

2 

Disconnect  skid 

4 

Breaker  skid 

4 

Substation  (1,000  kV-A) 

2 

Substation  (150  kV-A) 

1 

Connection  Box 

8 

Cable 

Explosive  storage  facilities 

Office  &  washhouse 

1 

Shop  &  warehouse 

1 

Oil  and  fuel  storage  facilities 

Initial  road  construction 

Site  preparation 

Exploration 

Total  Direct 

Field  Indirect 

Total  Construction 


$  6,510 

000 

302 

400 

586, 

500 

538, 

800 

84 

500 

35, 

000 

1,440, 

000 

364, 

700 

2,374 

400 

86, 

800 

808 

200 

453 

600 

43 

,200 

40, 

500 

11 

700 

9 

600 

9, 

600 

9 

,000 

24 

000 

18 

000 

8, 

600 

115 

,200 

10 

500 

14 

400 

10 

,800 

216, 

000 

48 

,600 

105 

,600 

40, 

500 

16 

200 

13 

,000 

490 

,500 

33 

,300 

217 

,800 

737 

,000 

20 

,000 

83 

,800 

67 

,000 

100 

,000 

$16,099 

,300 

320 

,400 

$16,419 

,700 
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Capital  Investment  Summary,  4.6-MM-tpy  Strip  Mine  -  Continued 

Quantity  Total  Cost 

Carried  Forward  $16,419,700 

Engineering  400,000 

Overhead  and  administration  1  Oil  500 

Contingency  2,674,700 

Interest  during  construction,  5  percent  1,025,300 

Net  estimate  $21,531,200 


Depreciation  schedule,  4,6-MM-tpy  strip  mine 
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Dragline 

Bulldozer  (with  dragline) 

Drill  (overburden) 

Wheel  tractor  scraper  (with 

overburden  drill) 
Coal  handler  and  reed 
Coal  drill 
Shovel  (coal) 

Front-end  loader  (with  coal  shovel) 
Truck  (coal  hauler) 
Road  grader 
Wheel  tractor  scraper  (reclamation 

and  roads) 
Bulldozer  (reclamation  and  roads) 
Water  truck 
Lubrication  truck 
Mechanic  truck 
Welding  truck 
Electrician  truck 
Supply  truck 
Explosive  truck 
Pickup  truck 
Forklift 
Crane  truck 
Pump 

Floodlights  and  towers 
Communications 
Electrical  equipment 
Cable 

Explosive  storage  facilities 
Office  &  washhouse 
Shop  and  warehouse 
Oil  and  fuel  storage  facilities 
Initial  road  construction 
Site  preparation 
Exploration 
Interim  equipment  replacement 

Depreciation  for  field  indirect, 

engineering,  overhead  and  administration, 
contingency,  fee,  interest  during 
construction 

Total 


Straight-line 

Yearly  charge, 

depreciation,  years 

dollars 

20 

$325,500 

10 

30,200 

10 

58,700 

5 

97,700 

20 

4,300 

10 

3,500 

20 

72,000 

5 

67,900 

7 

305,200 

10 

7,400 

5 

146,600 

10 

45,300 

10 

4,100 

10 

3,500 

5 

2,000 

5 

1,600 

5 

1,600 

5 

1,200 

5 

4,300 

3 

5,400 

5 

1,600 

10 

10,100 

10 

1,100 

10 

1,400  • 

10 

1,100 

20 

21,800 

5 

98,100 

20 

1,700 

20 

10,900 

20 

36,900 

20 

1,000 

20 

4,200 

20 

3,400 

20 

5,000 

20 

275,200 

$1,661,500 

20 


271,600 
$1,933,100 


Note:   Rubber-tired  vehicles  reflect  depreciation 
excluding  tires,  which  are  shown  as  an 
operating  expense. 


Manning  table  A.6-MM-tpy  Strip  Mine 
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Personnel 

Production: 

Dragline  operator^  (overburden) 
Dragline  oiler2  (overburden) 
Bulldozer  operator  ^ 
Driller^  (overburden) 
Driller  helper^  (overburden) 
Shooter^  (overburden) 
Wheel  tractor  scraper  operator3 

(with  overburden  drill) 
Driller^  (coal) 
Driller  helper^  (coal) 
Shovel  operator^  (coal) 
Shovel  oiler^  (coal) 
Front-end  loader  operator^  (with 

coal  shovel) 
Shooter^  (coal 
Pitman^  (coal) 

Truckdriver^  (explosive  truck) 
Truckdriver^  (coal) 

Maintenance: 3 

Road  grader  operator 

Water  truck  driver 

Lubrication  truck  driver 

Supply  truck  driver 

Mechanic 

Electrician^ 

Machinists 

Welder^ 

Reclamation  &  road  building :3 
Wheel  tractor  scraper  operator 
Bulldozer  operator 

Utility: 3 
Utilityman 


Wages 

Cost 

Total 

per  day 

per  year 

3 

$55.00 

$  70,200 

3 

50.60 

64,700 

5 

48.13 

82,900 

2 

48.13 

21,450 

2 

45.65 

20,350 

1 

48.13 

10,600 

4 

48.13 

42,750 

2 

48.13 

21,450 

2 

45.65 

20,350 

2 

55.00 

24,450 

2 

50.60 

22,550 

2 

48.13 

21,450 

2 

48.13 

21,450 

Z 

45.65 

20,350 

1 

48.13 

10,600 

14 

48.13 

150,100 

49 

$625,700 

2 

48.13 

21,450 

1 

45.65 

10,200 

3 

45.65 

30,750 

3 

45.65 

30,750 

9 

50.60 

102,050 

5 

50.60 

56,700 

5 

50.60 

56,700 

5 

50.60 

56,700 

33 

$365,300 

3 

48.13 

32,100 

3 

48.13 

32,100 

6 

$  64,200 

45.65    $  61,050 


Salary: 

Superintendent 

General  pit  foreman 

Pit  foreman 

Maintenance  superintendent 

Maintenance  foreman 

Mining  engineer 


1 
1 
3 
1 
2 
1 


29,000 
20,000 
49,500 
22,000 
33,300 
22,000 


See  footnotes  at  end  of  table 
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Manning  table,  4. 6-MM-tpy-Strip  Mine  -  Continued 

Safety  inspector                  2  29,200 

Office  manager                     1  15,550 

Purchasing  agent                   1  15,550 

Timekeeper                       1  11,000 

Bookkeeper                       1  11,000 

Warehouseman                      2  20,000 

IT  $278,100 

Total  labor  and  supervision    111  $1,394,350 


1  Figures  are  for  the  day  shift.   Differentials  for  the  other  shifts 
are  reflected  in  the  cost  per  year. 

2  345  days  per  year. 

3  220  days  per  year. 

4  240  days  per  year,  1  shift  loading. 
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Estimated  Annual  Operating  Costs,  A.6-MM-tpy  Strip  Mine 

Direct  Costs: 

Production: 

Labor  $  686,750 

Supervision  207,200 

$  893,950 

Maintenance: 

Labor  $  365,300 

Supervision  51,500 

$  416,800 

Reclamation  &  Road  Building: 

Labor  $  64,200 

Supervision  19,400 

Contract  (mulching,  liming  92,000 

fertilizing  &  seeding) 

$  175,600 

Operating  Supplies: 

Parts  $  230,000 

Fuel,  Oil  &  Lubrication  598,000 

Drill  bits  138,000 

Tires  276,000 

Explosives  598,000 

Miscellaneous  230.000 

$2,070,000 

Power  $  600,000 

Payroll  overhead  (40  percent         $  557,750 
of  payroll) 

Union  Welfare  $3,548,500 
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Indirect  costs: 

15  percent  of  production,  maintenance,    519,650 
reclamation  labor,  &  supplies 


Insurance   .5  percent  102,500 

Depreciation  1,933,100 

Total  Operating  Costs  $10,817,850 
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Capital  Investment  Schedule,  4.6-MM-tpy  Strip  Mine 


Year  Amount 


-1 


$  9,131,800 


0  13,697,700 

1  275,200 

2  275,200 

3  275,200 

4  275,200 

5  2,564,900 

6  275,200 

7  2,649,600 

8  275,200 

9  275,200 

10  4,263,800 

11  275,200 

12  275,200 

13  275,200 

14  2,649,600 

15  2,564,900 

16  275,200 

17  275,200 

18  275,200 

19  275,200 

20  -1,400,000 
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Estimated  working  capital  and  total  capital 
investment,  4.6-MM-tpy  strip  mine 


3  months 

$ 

348,600 

do 

517,500 

do 

139,400 

4  months 

129,900 

percent  of  insurance  base 

113,400 
49,500 

$1 

,298,300 

Estimated  working  capital: 
Direct  labor 
Operating  supplies 
Payroll  overhead 
Indirect  cost 
Fixed  cost         0.5 
Spare  parts 
Miscellaneous 

Total  working  capital 


Total  estimated  capital  investment: 

Total  plant  20,505,900 

Interest  during  construction  1,025,300 

Subtotal  21,531,200 

Working  capital  1,298,300 

Estimated  initial  capital  investment  22,829,500 

Estimated  deferred  capital  investment  17,145,600 

Total  capital  and  deferred  investment  39,975,100 
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Appendix  A. 5. 

Impact  Analysis 

Refers  to:   Chapter  II. B. 5. 
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"First  Approximation"  Impact  Projection  Definitions 


and  Equations 


Definitions  of  Terms 
Parameters 
BE 


•^       -     Basic  or  Direct  Employment  by  Industry  Sector 
MREj^  -  Multiplier  for  Residentiary  Employment  by  Industry  Sector 
MPOP  -  Multiplier  for  Population 

BEARNSj^  -  Basic  or  Direct  Earnings  by  Industry  Sector 
'  '^^   -  Average  Annual  Wage  Rates  by  Industry  Sector 


AA 


Variables 

RE^   -  Residentiary  or  Indirect  Employment  by  Industry  Sector 

TE    -  Total  Employment 

POP   -  Population 

REARNSj^  -  Residentiary  Earnings  by  Industry  Sector 

TEARNS  -  Total  Earnings 

Equations 

Employment  Equations 
1-  (I      BE,)    („«E,)   .^ 

'■      (I      "0^(P\)  '- 
3.    (TE)(MPOP)   =  POP 

Earnings  Equations 
A.   (REj^)  (AAWRj^)   =  REARNSj^ 

5.  (iBEARNSj^l  +  (IREARNS^^=  TEARNS 

These  equations  are  repeated  for  each  projection  period. 
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Average  Annual  Wage  Rates     (Rosebud  County) 

1.  General  Construction 

2.  Heavy  Construction 

3.  Special  Trade  Construction 
A.  Printing  &  Publishing 

5.  Other  Transportation 

6.  Utilities  &  Communications 

7.  Wholesale  Trade 

8.  Retail  Trade 

9.  Fire,  Finance,  Insurance, 

Real  Estate 

10.  Services 

11.  Federal  &  Civilian 

12.  State  &  Local  Government 

13.  Non-Farm  Proprietors 

Source:   Estimated  from  Montana  Counties'  Personal 

Income  by  Major  Sources  1970-1974,  Regional 
Economics  Information  System,  United  States 
Bureau  of  Economic  Analysis 


$     U: 

,000 

1^, 

,000 

1^, 

,000 

1, 

,644 

14, 

,827 

14, 

,827 

6, 

,782 

6, 

,782 

9, 

,582 

6, 

,657 

13, 

,471 

7, 

,060 

4, 

,960 
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Residentiary  Employment 

Multipliers         (Rosebud  County) 


1.  General  Construction 

2.  Heavy  Construction 

3.  Special  Trade  Construction 
A.  Printing  &  Publishing 

5.  Other  Transportation 

6.  Utilities  &  Communication 

7.  Wholesale  Trade 

8.  Retail  Trade 

9.  Fire,  Finance,  Insurance, 

Real  Estate 

10.  Services 

11.  Federal  Civilian 

12.  State  &  Local  Government 

13.  Non-Farm  Proprietors 


1975 


1980 


1985 


1990 


.0052 

.0052 

.0052 

.0052 

.0756 

.0763 

.0763 

.0762 

.0311 

.0314 

.0314 

.0313 

.0022 

.0022 

.0022 

.0022 

.0215 

.0217 

.0217 

.0217 

.0633 

.0639 

.0639 

.0638 

.0144 

.0145 

.0145 

.0145 

.1875 

.1892 

.1892 

.1890 

.0352 

.0355 

.0355 

.0355 

.4977 

.5022 

.5022 

.5017 

.0772 

.0779 

.0779 

.0778 

.3276 

.3305 

.3305 

.3302 

.2452 

.2474 

.2474 

.2471 

Source:   Basic-Residentiary  Emplojnnent  in  Montana's  Counties 
Montana  State  Department  of  Community  Affairs. 
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Impact  (Large  Coal  Mine) 


Residentiary  Employment 


(Rosebud  County) 


(one-half      (full 
construction)   construction) 


1980 

1980 

1985 

1990 

1. 

General  Construction 

1 

1 

1 

1 

2. 

Heavy  Construction 

12 

20 

8 

8 

3. 

Special  Trade  Construction 

5 

8 

3 

3 

4. 

Printing  &  Publishing 

0 

1 

0 

0 

5. 

Other  Transportation 

3 

6 

2 

2 

6. 

Utilities  &  Communications 

10 

16 

7 

7 

7. 

Wholesale  Trade 

2 

4 

2 

2 

8. 

Retail  Trade 

29 

48 

21 

21 

9. 

Fire,  Finance,  Insurance, 

Real  Estate 

5 

9 

4 

4 

10. 

Services 

78 

129 

56 

56 

11. 

Federal  Civilian 

12 

20 

9 

9 

12. 

State  &  Local  Government 

51 

85 

37 

37 

13. 

Non-Farm  Proprietors 

38 

63 

27 

27 

Sub  Total 

246 

410 

177 

177 

Basic  Construction 

200 

200 

0 

0 

Basic  Operations 

56 

56 

111 

111 

Sub  Total 

256 

256 

111 

111 

Total  Employment 
for  Impact 


502 


666 


288   288 


Appendix  B 
Table  of  Contents 

B.l.    Suggested  Impact  Analysis  Information  Types  -  Discussion  Paper 

B.2.    Impact  Analysis  Methodology 

B.3.    NCRP  Staff  Economist  Qualifications  Memo 


Appendix  B.l . 
Suggested  Impact  Analysis  Information  Types 
Discussion  Paper 
Refers  to:  Chapter  III.D. 


B-1 


SUGGESTED  IMPACT  ANALYSIS  INFORMATION  TYPES 


DISCUSSION  PAPER 


October,  1976 


Prepared  for  The  Northern  Cheyenne  Research  Project 
by  Rho  Corporation 


B-2 

The  purpose  of  this  discussion  paper  is  to  present  the  preliminary 
Ideas  of  the  Northern  Cheyenne  Research  Project  economists  concerning 
the  types  of  categories  of  information  that  should  be  included  in  the 
impact  analysis  process  being  designed  for  the  NCRP.   The  purpose  of 
impact  analysis  is  to  present  the  Tribal  members  and  government  with 
information  concerning  the  changes  which  will  be  imposed  on  the  people 
and  the  economy  of  the  area  if  any  or  any  group  of  the  many  potential 
major  economic  developments  facing  the  Tribe  actually  occurs.   This 
information  regarding  the  potential  inpacts  of  these  developments  is 
intended  to  let  Tribal  members  and  their  government  know  what  to  expect 
from  the  developments  before  they  occur  so  that  they  can  make  intelligent 
decisions  about  whether  they  want  the  development  to  occur  or  not  and 
also  to  allow  them  to  prepare  in  advance  intelligent  plans  for  responding 
to  the  impacts  of  the  developments  which  appear  either  desirable  or  likely. 

A  companion  document,  titled,  "Preliminary  List  of  Potential  Economic 
Development  Projects:   Discussion  Paper,"  presents  and  discusses  some  ideas 
regarding  what  major  developments  the  Tribe  will  want  to  see  analysed  as 
to  impacts.   These  developments  are,  generally,  various  types  of  (1)  coal 
based  developments,  (2)  timber  based  developments,  (3)  expansion  of 
agricultural  activity,  and  (A)  development  of  other  underground  resources. 
That   paper,  like  this  one,  is  intended  to  stimulate  discussion  among 
Tribal  members  to  establish  what  their  real  interests  are.   It  should  be 
made  clear  here  that  discussion  of  these  developments  does  not  necessarily 
mean  that  the  Tribe  wants  them  to  come  about.   Rather,  it  means  that  the 
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developments  are  seen  by  the  Tribe  as  either  potentially  desirable  or 
potentially  undesirable  and  more  information  is  wanted  either  to  try  to 
promote  them  or  to  try  to  block  them;  or,  more  likely,  that  the  Tribe 
wishes  to  have  more  information  about  the  developments  before  deciding 
whether  they  are  desirable  or  not. 

It  is  hoped  that  the  Tribal  government  will  be  assisted  in  two  types  of 
decision  making  by  impact  analysis  information: 

(1)  decisions  as  to  the  desirability  of  the  developments  and, 
following  this  decision,  planning  to  either  promote  desirable  developments 
or  block  undesirable  ones; 

(2)  decisions  as  to  what  government  services  the  Tribe  should  provide 
if  each  development  occurs  and  planning  to  actually  acquire  the  facilities 
and  personnel  to  provide  those  services. 

In  both  types  of  decision  making  and  planning  activities,  it  is 
essential  that  Tribal  government  know  such  things  as:  How  many  new  people 
will  move  into  the  area  if  the  development  occurs?  How  many  of  them  will 
be  Indians  and  how  many  not?  How  many  new  jobs  will  be  created  by  the 
development  itself  and  how  many  will  be  created  to  serve  the  new  peoples' 
needs  for  grocery  stores,  banks,  home  construction,  etc.?   What  payroll 
incomes  will  be  produced  by  those  jobs?  What  will  be  the  participation  of 
the  Northern  Cheyenne  workers  in  new  jobs?   How  much  royalty  revenue  will 
flow  to  Tribal  government — how  much  tax  revenue  if  a  tax  system  is  adopted — 
how  much  profit  revenue  from  possible  Tribal  enterprises? 

Information  about  the  most  likely  answers  to  these  general  questions, 
and  others,  ought  to  be  the  "raw  material"  which  goes  into  Tribal  decision 
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making.   The  purpose  of  the  NCRP  economists  is  to  design  and  put  Into 
practice  a  capability  to  carry  out  the  kind  of  analyses  which  produce 
answers  to  these  questions.   By  next  year,  it  is  hoped  that  this  capacity 
will  be  operational  and  run  by  Northern  Cheyenne  people  trained  by  Rho 
Corporation  so  that  the  Tribe  will  have  little  or  no  need  to  rely  on  out- 
side consultants  for  impact  analysis  except  for  small  scale  assistance  on 
technical  details  of  specific  economic  developments.   The  question  which 
is  of  concern  now  is  with  deciding  exactly  which  types  of  information  the 
Tribe  wishes  to  see  in  making  their  decisions.   In  other  words,  what  details 
ought  the  analysis  to  emphasize  in  order  to  produce  the  information  the 
Tribe  would  find  most  useful? 

As  an  example  of  the  use  to  which  detailed  information  could  be  put, 
think  about  the  increased  number  of  people  expected  to  result  from  a  major 
economic  development.   Simply  knowing  how  many  people  this  is  likely  to  be 
provides  much  helpful  insight  into  both  the  desirability  of  the  development 
and  the  increase  in  governmental  services  the  Tribe  may  wish  to  plan  to 
provide.   But  if  this  total  population  number  could  be  broken  down  into 
detailed  components,  much  more  useful  information  can  be  derived.   For 
example,  if  age  breakdowns  are  provided,  a  much  better  estimate  of  the 
educational  requirements  of  the  population  can  be  made,  better  planning  for 
services  to  the  elderly  can  be  carried  out,  better  estimates  as  to  the 
number  of  new  housing  units  needed  can  be  made  (since  an  "older"  population 
tends  to  have  larger  families  and  hence  require  fewer  housing  units),  etc. 
Similarly,  if  racial  breakdowns  are  included,  the  Tribe  will  derive  much 
additional  useful  information  regarding  the  desirability  of  the  development 
and,  if  the  development  does  occur,  will  have  much  more  useful  information 
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on  such  issues  as  how  much  of  each  type  of  government  service  the  Tribe 
wishes  to  provide  and  how  much  to  leave  in  the  hands  of  the  state,  county, 
and  city  governments,  how  much  and  what  kind  of  housing  to  permit  and  promote 
on  the  Reservation  and  where  to  locate  it  and  how  raich  to  encourage  to  be 
built  off  the  Reservation.   Still  other  types  of  breakdowns  could  be  proposed 
and  discussed.   It  is  hoped  that  this  paper  will  lead  to  discussion  by 
the  Tribe  as  to  what  types  of  population  detail  would  be  useful  and  that  these 
can  then  be  incorporated  into  the  design  of  the  impact  analysis  technique. 

Perhaps  another  example  would  help  further  clarify  the  role  that  detail 
can  play  in  the  use  of  impact  information  for  planning  and  decision  making. 
If  the  Tribe  is  able  to  tell  how  much  more  total  employment  is  expected  to 
result  from  a  major  economic  development,  both  from  the  development  itself 
and  from  all  the  stores,  banks,  etc.  that  are  built  to  serve  the  new 
population,  it  has  a  lot  of  useful  information.   But  if  this  total  number 
can  be  broken  down  to  provide  industrial  sector  or  type  of  business 
detail  much  more  information  is  made  available.   For  example,  some  types 
of  business  may  offer  opportunities  for  starting  or  expanding  businesses  on 
or  near  the  Reservation  by  either  the  Tribe  or  individual  Tribal  members. 
Knowing  the  size  of  establishment  required  would  allow  concrete  planning 
to  be  undertaken  to  build  and  operate  specific  businesses  to  provide  the 
required  services.   Also,  knowing  the  types  of  businesses  which  are  likely 
to  be  required  and  the  sizes  of  them  permits  the  Tribe  to  begin  decision 
making  and  planning  as  to  whether  they  should  be  built  on  or  off  the 
Reservation.   This  kind  of  detail  also  permits  the  Tribe  to  plan  for 
possible  imposition  of  taxes  or  other  revenue  generating  techniques  on 
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the  specific  types  of  businesses  which  would  result.   On  the  other  hand,  it 
provides  much  more  detailed  thinking  and  planning  about  the  kinds  and  amounts 
of  government  services  to  be  provided  either  by  the  Tribe  or  by  state, 
county,  or  city  governments.   Another  kind  of  detail  which  can  be  provided 
about  total  employment  is  occupational  detail.   This  is  useful  in  at  least 
two  ways:   (1)  it  provides  a  better  basis  for  estimating  payroll  income 
to  be  generated  and  hence  the  desirability  from  that  point  of  view  of  the 
development,  and  (2)  it  provides  information  about  the  kinds  of  occupations 
for  which  training  agencies  and  programs  should  be  preparing  the  Northern 
Cheyenne  labor  force  in  order  for  them  to  participate  in  the  economic 
benefits  of  the  development. 

It  is  hoped  that  these  exanples  serve  to  illustrate  the  usefulness 
of  the  types  of  information  Impact  analysis  provides  and  of  the  increased 
usefulness  available  from  more  detail.   It  should  be  emphasized,  however, 
that  whenever  more  detail  is  added,  the  cost  of  producing  the  information 
increases.   It  thus  becomes  a  question  of  balancing  more  useful  information 
against  the  cost  of  getting  it  and  deciding  how  much  detail  to  pay  for. 
For  example,  the  Tribe  may  decide  that  it  is  willing  to  pay  for  a  lot  of 
detail  about  the  Indian  population  in  the  area,  but  that  it  will  settle 
for  the  total  number  of  non-Indians  with  little  or  no  age,  sex,  etc.  detail 
about  that  group. 

In  thinking  about  this  cost  V£  usefulness  question,  it  is  useful  to 
keep  two  types  of  things  in  mind: 

1.  The  total  cost  of  an  analytical  system  can  be  broken  into  two 
parts:   the  start  up  cost  and  the  operation  costs. 

2.  Both  start  up  and  operation  costs  will  be  significantly  different 
depending  upon  whether  the  analysis  is  to  be  carried  out  by  hand  using  desk  top 
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calculations  and  work  sheets  and  several  trained  analysts  or  Implemented 
on  a  computer  requiring  fewer  people,  but  also  requiring  more  elaborate 
equipment. 

These  two  considerations  are  closely  interrelated.   In  general, 
start  up  costs  tend  to  be  lower  with  by-hand  methods  than  with  computer 
nethods,  but  operating  costs  tend  to  be  lower  with  computer  methods.   Also, 
computer  methods  tend  to  be  quicker  and  less  subject  to  error  once  they 
are  operating  properly. 

It  is  too  early  to  recommend  a  solution  to  these  issues  or  to  decide 
as  to  what  types  of  information  the  Tribe  wishes  to  have  incorporated  into 
the  impact  analysis  methods  being  designed  for  permanent  installation  at 
the  NCRP.   The  purpose  of  this  paper  is  to  stimulate  discussion  of  the 
issues  with  the  intent  of  reaching  decisions  about  these  issues  as  soon  as 
possible. 

To  provide  further  suggestions  for  discussion,  the  NCRP  economists 
are  suggesting  the  following  lists  of  types  of  information  and  levels  of 
detail  of  them.   This  list  is  taken  from  the  outline  of  a  presentation 
which  was  to  have  been  made  to  the  new  Tribal  Council  during  its  initiation 
meetings.   Schedule  changes  prevented  this  presentation  but  the  outline 
has  been  circulated  and  some  Tribal  members  are  familiar  with  it. 
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Appendix  B.2. 
Impact  Analysis  Methodology 
Refers  to:   Chapter  III.C. 
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This  appendix  presents  a  formal  detailed  description  of  the  impact 
analysis  design  prepared  as  part  of  the  proposed  NCRP  decision  information 
system.   A  narrative  presentation  appears  in  Section  D  of  Chapter  III 
of  this  report.   This  appendix  is  organized  into  two  parts:   (1)  a  formal 
presentation  of  the  impact  projection  methodology  including  both  the 
demographic  and  the  economic  components,  and  (2)  several  sample 
calculations  demonstrating  the  procedure  in  which  parts  of  the  economic 
component  would  be  applied.  Due  to  lateness  of  availability  of  certain 
data  elements,  these  demonstrative  examples  cannot  be  presented  as 
complete  and  final  analyses.   As  surveys  are  completed,  compiled  and 
analysed,  final  application  can  be  carried  out  and  the  methodology  made 
fully  operational  and  available  for  routine  use  as  an  economic  impact 
projection  capacity. 

Full  implementation  and  calibration  of  the  demographic  component 
has  been  completed,  thus,  it  is  not  necessary  to  resort  to  examples 
here.   Indian  population  projections  utilizing  the  methodology  described 
below  and  based  upon  various  reasonable  vital  behavior  assumptions  are 
summarized  in  Chapter  II  and  presented  in  detail  in  Appendix  A. 2. 
These  represent  "final"  projections  under  the  assiomed  vital  rate 
projections  and  in  the  absence  of  emplo3raient  induced  migration. 

I.   Formal  Statement  of  Demographic  and  Economic  Projection  Methodology 
A.   Demographic  Component — Formal  Statement 

The  methodology  section  in  Chapter  III  of  the  Report  briefly 
introduced  the  population  projection  technique  developed  for  the  Northern 
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Cheyenne  Research  Project.   The  purpose  of  this  section  of  this  appendix 
is  to  introduce  and  discuss  the  specific  equational  structure  and  inter- 
relationships underlying  the  population  projection  techniques.   The 
discussion  will  be  centered  around  the  following  detailed  conceptual 
flowchart  and  supported  by  the  definitional  listing  of  the  relevant 
components  of  the  technique  and  an  equations  list. 

The  elements  in  the  flow  chart  are  to  be  interpreted  as  follows. 

The  boxes  represent  values  of  variables  or  parameters  as  named  in  the 

box.   Square  cornered  boxes  represent  computed  values  while  round 

cornered  boxes  represent  parametric  inputs  used  in  the  calculation 

routines.   A  diamond  represents  a  conditional  statement  or  question. 

Each  box  is  labeled  with  a  two-element  symbol  e.g.,  A-1  which  serves  to 

simplify  identification  of  boxes  in  the  narrative.   The  names  of  the  variables 

and  parameters  are  printed  in  capital  letters  with  lower  case  letters  in 

the  boxes  being  used  for  sub-  and  superscripts.    The  superscript 

is  used  to  identify  the  time  for  which  each  value  is  relevant.   A  "t" 

indicates  the  beginning  of  a  five  year  projection  period,  a  "t+5" 

indicates  the  end  of  that  period.   The  subscripts  identify  the  dimensions 

of  the  variable  or  parameter  as  follows: 

a  =  age  (five  year  age  group) 

s  =  sex 

e  =  ethnic  group  (Northern  Cheyenne  or  Other  Indian) 

i  =  area  (on  Northern  Cheyenne  Reservation  or  Ashland- 
Mission  Grounds  off  Reservation) 

The  arrows  in  the  charts  indicate  conceptual  interrelationships 

among  variables  and  parameters.   The  mathematical  expression  of  these 
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interrelationships  can  be  found  in  the  equations  list  following  the 
narrative. 

The  population  projection  technique  utilizes  the  first  two  components 
(births  and  deaths)  of  the  three-component  cohort  survival  technique  and 
part  of  the  third  (the  non-employment  related  component  of  migration). 
The  technique  is  a  refined  version  of  the  well  established  aging  and 
surviving  method  of  projection  of  the  natural  increase  population  (base 
year  population  plus  births  minus  deaths).   In  this  method,  cohort-specific 
survival  rates  (the  proportion  of  those  alive  in  the  base  year  age  group 
expected  to  survive  to  the  end  of  the  projection  period  and  be  promoted 
to  the  next  older  age  group)  are  applied  to  the  initial  population 
(disaggregation  into  the  proper  age  group  structure)  to  produce  the  aged 
and  survived  population.   Cohort  specific  birth  rates  (number  of  live 
births  over  the  projection  period  per  woman  in  the  child  bearing  ages) 
are  then  applied  to  the  average  number  of  women  between  "t"  and  "t+5" 
in  the  appropriate  age  groups  to  project  the  number  of  births.   This 
number  is  assigned  gender,  then  sex  specific  infant  survival  rates  are 
applied  to  project  the  population  in  the  youngest  age  group.   The  result 
is  referred  to  as  natural  increase  population.   The  described  steps  are 
illustrated  in  the  flow  chart  and  represented  respectively  in  boxes  A-7, 
A-8,  A-9,  A-7,  A-10,  A-11,  A-12,  A-13,  A-8  and  A-14.   Note  that  the 
population  is  established  in  each  area  (i)  by  age  (a) ,  sex  (s) ,  and 
ethnic  group  (e) ,  that  the  survival  and  birth  rates  required  are 
five-year  rates,  and  that  all  parameters  can  be  adjusted  through  the 
projection  period  to  derive  the  implications  of  possible  future  behavioral 
changes.    The  NIPOP  variable  A-8  is  the  natural  increase  population. 


*  See  discussion  in  Data  Develo^^ment  section  of  the  appendix. 
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It  is  well  established  in  the  literature  that  the  aging  and  surviving 
technique  is  unexceptionable  if  applied  to  a  base  year  population  consisting 
of  the  permanent  population  of  the  area,  but  that  it  can  potentially 
produce  erroneous  results  if  it  is  applied  to  a  base  year  population 
which  consists  of  simple  counts  of  those  actually  residing  in  an  area  at 
a  given  time.   The  errors  which  can  be  produced  result  from  the  fact 
that  such  a  count  will  tend  to  undercount  the  true  resident  population 
by  excluding  those  permanent  residents  who  are  temporarily  residing 
elsewhere  but  can  be  expected  to  return  by  the  end  of  the  projection 
period.   Similarly,  such  a  count  will  tend  to  overcount  by  including 
those  who  are  temporarily  residing  in  the  area  but  can  be  expected  to 
relocate  by  the  end  of  the  projection  period.   Of  course,  it  will  never 
be  possible  to  account  for  all  such  distortions;  in  cases  where  there  is 
no  systematic  reason  to  expect  secular  changes  in  their  level  or  directions, 
it  is  legitimate  to  ignore  them  in  the  expectation  that  realized  net  under- 
or  overcounting  at  the  end  of  the  period  will  sufficiently  resemble  that 
at  the  beginning  so  that  no  significant  variations  from  projected  levels 
will  be  produced.   If,  on  the  other  hand,  there  are  systematic  reasons  to 
expect  secular  changes  in  levels  and/or  directions  of  these  non-emplojnnent 
related  migrations,  adjustments  to  the  aging  and  surviving  technique 
should  be  attempted  to  incorporate  such  expected  changes  into  the 
projection.   Since  calibration  of  the  projection  technique  to  a  large  extent 
relies  on  the  19  76  Tribal  Census,  which  is  a  simple  count  and  thus  subject 
to  under-  and  overcounting,  and  since  the  possibility  of  systematic 
changes  in  non-employment  related  migration  does  exist,  it  is  necessary 
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to  use  the  herein  described  population  projection  procedure  as  a  refined 
aging  and  surviving  technique. 

The  refinements  take  the  form  of  adjustments  for  gross  (in  and  out) 
non-employment  related  migration  to  both  base  period  population  (POP,  A-1) 
and  the  natural  increase  population  (NIPOP,  A-14) .   In  the  former,  an 
estimate  of  those  residents  temporarily  absent  from  an  area  (TAR,  A-3) 
is  produced  by  applying  appropriate  rates  (TARRAT,  A-2)  to  the  population. 
The  temporarily  present  non-resident,  (TPNR,  A-6)  calculation  is  composed 
of  two  parts.   The  only  case  of  temporarily  present  non-residents  being 
dependent  on  the  study  area's  population  is  when  they  are  also  temporarily 
absent  from  one  of  the  study  areas.   The  case  considered  deals  with 
Reservation  Northern  Cheyenne  residing  at  Northern  Cheyenne  Home  in 
Ashland.   For  this  case  (NCHRAT,  A-5)  is  applied  to  the  population  to 
produce  part  of  (TPNR,  A-6).   The  other  part  of  (TPNR,  A-6)  is  entered 
exogenously  as  the  parameter  labeled  (NFTPNR,  A-4) .   This  represents  the 
case  in  which  TPNR's  are  temporarily  absent  from  somewhere  outside  of 
the  study  area  and  therefore  have  no  functional  relationship  to  (POP,  A-1). 
The  algebraic  sum  of  vectors  POP  plus  TAR  minus  TPNR  is  the  estimate 
of  the  permanent  resident  population  (RESPOP,  A-7)  to  which  the  aging, 
surviving  and  birthing  procedure  represented  by  boxes  A-8,  A-9,  A-7, 
A-10,  A-11,  A-12,  A-13,  A-8,  and  A-14  is  applied. 

The  NIPOP  projection  then,  is  also  a  permanent  population  type 
figure.   To  be  converted  to  a  projection  of  actual  population  in  the  area, 
it  is  necessary  to,  in  effect,  reverse  the  adjustment  to  POP  discussed 
above.   (TARRAT,  A-15)  is  applied  to  (NIPOP,  A-14)  to  calculate  (TAR,  A-16) 
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(NCHRAT,  A-17)  is  applied  to  NIPOP  to  produce  part  one  of  (TPNR,  A-19). 
Part  two,  (NFTPNR,  A-18)  is  then  added  to  part  one  to  produce  total 
(TPNR,  A-19).   The  algebraic  sum  of  NIPOP  minus  TAR  plus  TPNR  then 
becomes  the  projection  of  population  in  the  Census  area  (POP,  A-20) . 

The  discussion  has  described  the  process  for  projecting  the 
population  five  years  into  the  future.   (Go  to,  A-21)  asks  the  question 
should  the  population  be  projected  an  additional  five  years  into  the 
future.   If  the  answer  is  yes,  the  described  process  is  repeated  as  shown 
by  the  arrow  with  the  calculated  POP    replacing  POP  .   If  the  answer  is 
no,  the  projection  is  complete. 


Calculated  Values  (Variables 
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TAR 


TPNR 


POSITION:    A-3,  A-16 

DEFINITION:   Temporarily  absent  residents 

DIMENSION:   age,  sex,  ethnic  group,  area 

POSITION:   A-6,  A-19 

DEFINITION:   Temporarily  present  non-residents 

DIMENSION:   age,  sex,  ethnic  group,  area 


RESPOP 


POSITION:  A-7 

DEFINITION:   Resident  population 

DIMENSION:   age,  sex,  ethnic  group,  area 


SURPOP 


POSITION:   A-9 

DEFINITION:   Survived  resident  population 

DIMENSION:   age,  sex,  ethnic  group,  area 


AVWOM 


POSITION:   A-10 

DEFINITION:   Average  women  in  the  child  bearing 

ages  between  t  and  t+5. 
DIMENSION:   age,  ethnic  group,  area 


INFANTS 


POSITION:   A-13 

DEFINITION:   Children  born  between  t  and  t+5 

DIMENSION:   age,  sex,  ethnic  group,  area 


NIPOP 


POSITION:   A-14 

DEFINITION:   Natural  increase  resident  population 

DIMENSION:   age,  sex,  ethnic  group,  area 


POP 


POSITION:   A-20 

DEFINITION:   Projected  census  equivalent  population. 
Number  of  people  expected  to  reside 
in  the  area  at  time  t+5.   Replaces  POP, 
A-1  for  subsequent  five  year  projection. 

DIMENSION:   age,  sex,  ethnic  group,  area 


Parameters 


POP 


POSITION: 


A-1 


DEFINITION:   Initial  population  in  the  area  at  time  t 
estimated  from  the  Summer/Fall,  l'^76 
Northern  Cheyenne  Tribal  Census. 

DIMENSION:   age,  sex,  ethnic  group,  area 


*  Indicates  location  of  variable  on  the  flow  chart. 
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TARRAT 


NFTPNR 


POSITION:   A-2,  A-15 

DEFINITION:   Temporarily  absent  residents  rate 

DIMENSION:   age,  sex,  ethnic  group,  area 

POSITION:   A-4,  A-18 

DEFINITION:   Temporarily  present  non-residents 
with  no  functional  relationship  to 
the  census  area's  population. 

DIMENSION:   age,  sex,  ethnic  group,  area 


NCHRAT 


POSITION:   A-5,  A-17 

DEFINITION:   People  temporarily  present  at  Northern 

Cheyenne  Home. 
DIMENSION:   age,  sex,  ethnic  group,  area 


SURATE 


POSITION:   A-8 

DEFINITION:   Five  year  survival  rate 

DIMENSION:   age,  sex 


FIRATE 


POSITION:   A-11 

DEFINITION:   Five  year  fertility  rate 

DIMENSION:   age,  sex 


PROPGB 


POSITION:   A-12 

DEFINITION:   Denotes  proportions  of  infants  who  are 

born  male  or  female 
DIMENSION:   sex 
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EQUATIONS  LIST 

Residentiary  Adjustments  at  t 


1.   TAR*^   .   =   TARRAT*^   .   x   POP^   , 
asei  asei        asei 


2.   TPNR*^   .   -   (NCHRAT*^   .    x   POP^   J   +  NFTPNR*^   . 
asei  asei         asei  asei 


3.   RES  POP  ^   .   =  POP*^   .    +   TAR*^   ,    -   TPNR*^   , 
asei        asei         asei  asei 


Natural  Increase  Adjustments  at  t+5 

4.  SURPOP^"*"^.   =   SURATE^    x   RESPOP*^   . 

,  asei  as  asei 

44 

y    (RESPOP^    ^     '   .   +   SURPOP^"^^  .    .    .) 
t+5         ^ r  a,s=female,ei  a,s=female ,ei 

5.  AVWOM   .    =   a=15 

aei       ~~— — ■ 


6.  INFANTS^"*"^.   =  (AVWOm'^''"?    x  PIRATE*^  )   x  PROPGB 

asei  aei  as  s 

7.  NIPOP'^'''^    =  ( INFANT S^"*"^.  x   SURATE*^  )   +   SURPOP^   , 

asei  asei  as  asei 


Non-Employment  Related  Migration  Adjustments  at  t+5 

8.  TAR^"^^.  =   TARRAT^"*"^.    x  NIPOP^"*"^ . 

asei  asei  asei 

9.  TPNR*""^^  =    (NCHRAt'^"''^  .  X   NIPOP*^"^^.)    +   NFTPNR^^^, 

asei  asei  asei             asei 

10.   POP'^'*'^  =    NIPOP*""^^.     =    TAR*^"^^.     +  TPNR^"^^, 

asei  asei  asei           asei 
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B.   Economic  Component  —  Formal  Statement. 

This  section  presents  a  detailed  formal  statement  of  the  impact 
analysis  methodology  or  "model"  designed  for  projection  of  the  potential 
economic  impacts  on  the  Northern  Cheyenne  Reservation  of  the  various 
economic  development  projects  which  are  possible  in  the  future  on  or 
near  the  Reservation.   This  design  is  in  the  most  preliminary  stage  of 
development  of  all  work  done  in  this  project.   It  should  be  expected 
that  both  design  completion  and  design  revision  would  be  completed 
during  an  implementation  project. 

This  section  is  organized  according  to  the  following  flowchart 
which  is  reproduced  from  Chapter  III,  Section  C.   Box  (1),  PROJECTED  POPU- 
LATION FROM  DEMOGRAPHIC  PROJECTION  METHODOLOGY,  is  simply  the  sex  and  five 
year  age  group  specific  Indian  population  projection  from  the  demographic 
component  as  described  in  the  preceding  section  plus  the,  assumed 
constant,  total  non-Indian  population.   Box  (2),  PROJECTION  OF  PERSONAL 
INCOME,  will  be  discussed  in  conjunction  with  the  job  opportunity  projec- 
tions of  Boxes  (4)  and  (5) . 

Box  (3),  BEFORE  MIGRATION  LABOR  FORCE:   INDIAN  -and-  NON-INDIAN 
derives  projected  labor  force  before  employment  induced  migration  according 
to  the  following  equations: 

Equation  (3)  1 

LFI   =   y   y    (LFPRI   )  (POPI   ) 
^      ^  as       as 

a  s 

Equation  (3)  2 

LFNI   =   (LFPRNI) (POPNI) 

Where:  LFI  is  Indian  labor  force, 

LFPRI  is  Indian  labor  force  participation  rates, 

POPI  is  Indian  population  projection  from  Box  (1) , 

The  "a"  subscript  denotes  five  year  age  groups. 

The  "s"  subscript  denotes  sex, 

LFNI  is  non-Indian  labor  force, 

LFPRNI  is  non-Indian  labor  force  participation  rate^ 

POPKI  is  non-Indian  population  projection  from  Box  (1) 
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Equation  3(3) 

ESI   =   (LFI) (1+DJOBRI) 
Equation  3(A) 

ESNI  =   (LFNI) (1+DJOBRNI) 

Where:   ESI  Is  Indian  employment  supply 

DJOBRI  is  the  Indian  double  job  holding  rate 

ESNI  is  non-Indian  employment  supply 

DJOBRNI  is  the  non-Indian  double  job  holding  rate 

The  double  job  holding  rates  (DBJOBRI  and  DJOBRNI)  are  computed  as 

the  sum  of  the  total  jobs  held  minus  the  labor  force  divided  by  the  labor 

force:   DBJOBR  =  total  jobs  -  labor  force 

labor  force 

Boxes  (4)  and  (5),  ENDOGENOUSLY  PROJECTED  JOB  OPPORTUNITIES  AND 
EXOGENOUSLY  PROJECTED  JOB  OPPORTUNITIES,  respectively,  represent  the 
procedure  for  projecting  job  opportunities  and  wage  and  salary  earnings 
in  each  of  the  seven  industrial  sectors  (earnings  enter  Box  (2)  as  part 
of  projected  personal  income): 

1.  Farming  and  Ranching 

2.  Minerals 

3.  Tribal  Government 
A.   Schools 

5.  Federal  Government 

6.  Construction 

7.  Other  Private 

The  projection  techniques  for  each  sector  are  described  below: 
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Sector  1:   Farming  and  Ranching 

As  mentioned  in  the  main  body  of  the  report,  because  virtually 
all  of  the  products  of  this  sector  are  exported,  projections  of  farming 
employment  and  earnings  will  be  produced  exogenously. 
Sector  2;   Minerals 

As  with  sector  1,  this  sector's  products  are  for  export. 
Projections  for  minerals  will  be  produced  exogenously. 


Sector  3;   Tribal  Governroent  B-23 

Equation  (A&5)1 

=  max  Hnin,  (MEXPTGP  )  (POPSTSV  )"]   +  EXPX 
EXPTGP  L   '         g'  ^       g  -■         g 

g 

Where: 

EXPTGP   =   Expenditures  aimed  directly  for  target 
population 

MEXPTGP  =  Target  population  expenditure  multiplier 
MEXPTGP*"  =    /EXPTGP^      ^    (1+REXP)^ 

Vpopstsv  -"-^^^ 

^       g 
POPSTSV  =  Agency  target  population 

REXP    =  Rate  which  allows  for  growth  or 
decline  in  expenditures  due  to 
changes  in  productivity 

EXPX  =  Rate  which  allows  for  changes  in 
policies  toward  amounts  expended 
by  an  agency 

g  identifies  agency  of  Tribal  Government 

t  identifies  future  year 

T  is  exponent  whose  value  is  the  number  of  the 
projection  interval  ending  at  t. 

Equation  (4&5)2 

EXPTGG        =     max  fmin      (MEXPTGG   )    *      I      (EXPTGP    )]]      +   EXPX 
g  *-        8»  g  g  g  g 

Where: 

EXPTGG  =   Expenditures  aimed  at  other  agencies  i.e. 
expenditures  which  indirectly  serve  a 
target  population 

MEXPTGG  =   Agency  indirect  expenditure  multiplier 

MEXPTGG^   =  /  ^^^^^g      \    (1+REXP)^ 
y   EXPTGP"*-^^^ 

i 
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Equation    (A&5)3 

EXPTG      =      y       (EXPTGP        4-   EXPTGG    ) 
8  ^  ^ 


Where: 

EXPTG   =  Total  Tribal  government  expenditures 

Equation  (4&5)4 

ERNTG  =   (PERNTG)  (EXPTG) 
Where: 

ERNTG   =  Total  earnings  (wage  &  salary)  generated 
by  the  Tribal  Government  sector. 

PERNTG  =  Percent  of  Tribal  expenditures  that  are 
wages  &  salaries  (earnings) 


/  T7r  rirnr^-'-^   'O 


W&STG   =   Tribal  government  wages  &  salaries 
Equation  ('4&5)5 

EMP3    =   (MEMPTG) (ERNTG) 
Where: 

MEMPTG  =   Total  Tribal  government  employment 
MEMPTG  =   Employment  over  earnings  multiplier 

MEMPTG   .  (^"^''IIZ]     '      (1+RERN)^ 
y ERNTG     / 

RERN    =  Rate  which  allows  for  growth  or 
decline  in  employment  due  to 
productivity  changes 
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Sector  A:   Schools 

Equation  (4&5)6 

EXPSP   =  max  Pmin   (MEXPSP  )  (POPSTSV  )~|   +  EXPX 
g         L   g,       g         g  -J        g 


Where: 


EXPSP   =  School  expenditures 

MEXPSP  =  Target  population  expenditure  multiplier 

,1976 


MEXPSP  E 


rEXPSP 


_g_ 


(1+REXP) 


^POPSTSU 


1976 
g. 


POPSTSV  =  School  target  population 


EXPX 


REXP 


Equation  (4&5)7 

EXPS  =   y   (EXPSP  ) 
g        ^ 


=  Rate  which  allows  for  changes  in  policies 
toward  amounts  expended  by  schools 

Rate  which  allows  for  growth  or  decline  in 
expenditures  due  to  changes  in  productivity 


Where: 


EXPX 


=  Total  school  expenditures 
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Equation  (4&5)8 
ERNS   =   (PERNS) (EXPS) 
Where: 

ERNS 

PERNS 


PERNS 


W&SS 


Equation  (4&5)9 


EMP^  =   (MEMPS)(ERNS) 


Where: 


EMPS 
MEMPS 


Total  earnings  (wage  &  salary)  generated 
by  schools 

Percent  of  school  expenditures  that  go  to 
wages  and  salaries  (earnings) 


W&SS 


1976 


EXPS1976 

School  wages  &  salaries 


=  Total  school  employment 

=  Employment  over  earnings  multiplier 
,1976 


_  /EMPS 


MEMPS 


,ERNS 


1976 


/  (1+RERN) 


RERN    =  Rate  which  allows  for  growth  or  decline 
in  emplojmient  due  to  changes  in 
productivity 
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Sector  5:     Federal  Government 

Equation    (4&5)10 

EXPOGP   =  maxfinin  (MEXPOGP  )  (POPSTSU  )1   +  EXPX 
g       •-   g        g         g_J         g 

Where: 


EXPOGP  =  Expenditures  aimed  directly  for  a 
target  population 

MEXPOGP  =  Target  population  expenditure  multiplier 


MEXPOGP  E  /eXPOGP     \    (i+rern)T 

ypopsTsv   / 

POPSTSV  =  Government  agency  target  population 

REXP     =  Rate  which  allows  for  growth  or  decline 

in  expenditures  due  to  changes  in  productivity 


EXPX     =  Rate  which  allows  for  changes  in  policies 
toward  amounts  expended  by  an  agency. 
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Equation  (4&5)11 

EXPOGG   =  max  fmin   (MEXPOGG)   x  T   (EXPOGP  H   +  EXPX 
g         '-   g.  „         g-J        1 

Where: 


g        8-'        8 


EXPOGG   =  Expenditures  aimed  at  other  agencies 
i.e.  expenditures  which  indirectly 
serve  a  target  population 

MEXPOGG  =  Agency  indrect  expenditure  multiplier 
MEXPOGG  E/^^Q%     \   (1+REXP)^ 


I   EXPOGG 
.g       ^ 


1976 


Equation  (4&5)12 

EXPOG  =   y   (EXPOGP   +  EXPOGG  ) 
g         «         S 


Where: 

EXPOG    =  Total  Federal  Government  Expenditures 
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Sector  6;   Construction 

Formal  specification  of  the  earnings  and  emplojrment-job  opportunities 
equations  for  this  sector  has  not  been  completed  as  of  this  writing.   As 
indicated  in  Chapter  III. ,  Section  C. ,  this  formal  specification  will 
place  heavy  emphasis  on  exogenously  projected  activity  levels.   The  implicit 
functional  notation  can  be  suggested: 


EARN^   =   f(HSHLD,HSHLDA,  EARNX,) 


6 
where: 


EARN^  =  projected  construction  sector  earnings, 

HSHLD  =  projected  number  of  households 

HSHLDA  =  projected  5  year  change  in  HSHLD 

EARNX,  =  exogenously  projected  construction  earnings 


EMP   =  f(EARN^) 


Sector  7:   Other  Private 


Equation  (4&5)15 


EARN- 


'EARN 


t-5 


^(TOTPERSy'^"^  -  EARN^  ^)j 


\     ERnJ  +  TRANS^  +  PROPY*^ 


where:   EARN^  =  earnings  in  sector  7  at  time  t 

EARN^  =  earnings  in  sector  7  at  time  t-5 

TOTPERSY^"   =  total  personal  Income  at  time  t-5 

EARN,  =  earnings  in  all  sectors  at  time  t 

TRANS  =  transfer  payments 

PROPY  =  property  income 

"7"  =  subscript  for  sector  7 

"k"  =  subscript  for  all  Industry  sectors 


Equation  (A&5)13 

ERNOG   =   (PERNOG) (EXPOG) 
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Where: 


ERNOG 


PERNOG 


Total  earnings  (wage  &  salary)  generated 
by  federal  government  sector 

Percent  of  federal  government  expenditures 
that  are  wages  &  salaries  (earnings) 


PERNOG  = 


rw&soG 


1976' 


W&SOG 
Equation  (4&5)14 
EMP   =   (MEMPOG) (ERNOG) 

Where: 


EMPOG 
MEMPOG  = 

MEMPOG 

RERN 


^EXPOG^^^^ 

Federal  government  wages  and  salaries 


Total  federal  government  employment 
Employment  over  earnings  multiplier 
,1976 


EMPOG 


ERNOG 


1976 


/  (1+RERN)' 


Rate  which  allows  for  growth  or  decline 
in  employment  due  to  changes  in 
productivity 
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Equation  (4&5)16 


EMP^   =   EARN^ 


'EMP. 


/  (1+RERN) 


^W&S. 


where: 


EMP 

EARN 

EMP 

W&S 

RERN 


t 

7 
t 
7 

76 

7 

76 

7 
t 


=  employment  in  sector  7  at  tiine  t 

=  earnings  in  sector  7  at  time  t 

=  employment  in  sector  7  in  1976 

=  wage  and  salary  in  sector  7  in  1976 

=  rate  which  allows  for  growth  or  decline  in 
expenditures  due  to  productivity  changes. 


Box  (2)  projects  personal  income  according  to  the  following 
equations: 


Equation  (2)1 

TOTEARN  =  I        EARN 
k       ^ 

where:   TOTEARN  = 

EARN 
"1," 


from  Boxes  (4)  and  (5) 

total  personal  income  derived  from  gross 
wage  and  salary  payments 

sector  specific  earnings  projections 

subscript  identifies  industrial  sector 


Equation  (2)2 


/ PROPY   \ 
PROPY  -  ^tOTEARN; 


1976 


TOTEARN  +  PROPYX 


where:   PROPY    =  property  income 

PROPYX   =  exogenously  projected  property  income 
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Equation  (2)3 


STABTR 


'STABTR  \  76 


where:   STABTR   =  stable  component  of  transfer  payments 

POPSV    =  population  receiving  STABTR 

p        =  subscript  identifying  transfer  program 
(pensions,  social  security,  etc.) 

As  indicated,  formalization  and  the  inverse  relationship  between 

variable  transfer  payments  and  earnings  has  not  been  completed.   The 

following  implicit  functional  rotation  is  suggestive: 

VARTR   =  f (POPSV   TOTEARN) 

q       q 

where:   VARTR  =  variable  component  of  transfer  payments 

POPSV  =  population  receiving  VARTR 

TOTEARN  =  total  earnings  from  Equation  (2)1. 

q      =  subscript  identifies  transfer  program  (AFDC, 
unemployment  compensation,  etc.) 

Equation  (2)4 

TOTPERSY  =  TOTEARN  +  PROPY  +  T    STABTR  +  T   VARTR 

^        P  q 

p         q        . 

where  TOTPERSY  =  projected  total  personal  income 
Box  (6)  simply  represents  the  sector  specific  total  job  opportunities 
produced  by  both  exogenous  and  endogenous  means  as  discussed  above  under 
Boxes  (4)  and  (5). 
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Box  (7),  INDIAN  EMPLOYMENT,  allocates  the  Box  (6)  total  sectoral 
job  opportunities  from  Box  (6). 

Equation  (7)1 

INDJOBOPj^  =  (INDPROPj^)  (EMPj^) 

where:   INDJOBOP  =  jobs  available  to  Indians 

INDPROP   =  proportion  of  total  jobs  available  to 

Indians  (first  estimates  of  INDPROP  can 
be  produced  from  the  1976  Business  and 
Government  Agency  Surveys) 

EMP       =  employment  from  Box  (6) 

k        =  subscript  identifies  sector 

Equation  (7)2 

INDEMP  =  min(^   INDJOBOP  ,  I      INDJOBOP  =  ESI) 
k  "^  k  ^ 

where:   INDEMP    =  Indian  employment 

ESI       =  Indian  labor  force  adjusted  for  multiple 
job  holding  from  Box  (3) 

If  there  is  insufficient  Indian  labor  force,  i.e.,  if 

(I      INDJOBOP,  -  ESI)  is  greater  than  zero,  then  INDIAl^  MIGRATION  -and- 
k  ^ 

ADDITIONAL  INDIAN  EMPLOYMENT  as  indicated  by  Box  (8)  may  be  expected. 

As  indicated  insufficient  knowledge  concerning  this  behavior  exists  at 

present  to  permit  writing  the  required  equations. 

Box  (9)  next  deals  with  employment  of  non-Indians  from  the  total 

job  opportunities  of  Box  (6): 
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Equation  (9)1 

NIJOBOP  =  I      EMP   -  INDEMP 
k     ^ 

where:   NIJOBOP  =  jobs  available  to  non-Indians 

EMP      =  enqjloyment  from  Box  (6) 

INDEMP   =  Indian  employment  from  Box  (7)  <if  Box  (8) 
were  operational  and  additional  Indian 
employment  were  projected,  this  would  be 
included  in  INDEMP  and  subtracted  from  EMP 
to  get  NIJOBOP) 

k        =  subscript  identifies  sector 

Equation  (9)2 

NIEMP  =  min (NIJOBOP, NIJOBOP  -  ESI) 

where:   NIEMP    =  non-Indian  employment 

ESI      =  non-Indian  labor  force  adjusted  for  miltiple 
job  holding  from  Box  (3) 

If  there  is  insufficient  indigenous  non-Indian  labor  force  to  take 

available  jobs,  non-Indian  in  migration  and  additional  non-Indian 

employment  is  projected  in  Box  (10). 

Equation  (10)1 

EXNIJOB  =  max  (0, NIJOBOP  -  ESI) 

where:  EXNIJOB  =  excess  non-Indian  job  opportunities 

NIJOBOP  =  non-Indian  job  opportunities  from  Box  (9) 
ESI      =  non-Indian  labor  force  adjusted  for  multiple 
job  holding  from  Box  (3) . 

Equation  (10)2 

NIMIG   =  (MULTNIM) (EXNIJOB) 

where:    NIMIG  =  non-Indian  migration 

MULTNIM  =  multiplier  applied  to  EXNIJOB  to  project 
migration.   MULTNI  is  to  be  calibrated  to 
include  additional  migration  required  to 
meat  additional  residentiary  employment 
•'.em  and. 
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Equation  (10)3 

ADNIJOB  =  (MMLTNIG) (NIMIG) 

Where:   ADNIJOB  =  additional  non- Indian  residentiary  jobs 

MMLTNIG  =  multiplier  applied  to  NIMIG  to  project 

additional  residentiary  employment  demand. 

C.3.   Economic  Examples 

The  following  pages  are  examples  of  the  labor  force  and  employment 
supply  calculated  for  Indians  and  non-Indians.   The  Indian  labor  force 
participation  rates  are  from  the  1970  Census  for  all  Montana  Indians. 
The  non-Indian  labor  force  participation  rates  simulate  rural  Utah  labor 
force  participation  rates.   The  double  job  holding  rate  utilized  on  each 
example  is  .06015.   This  is  just  an  approximation  for  use  in  this 
demonstration.   Actual  labor  force  participation  rates  of  Northern 
Cheyennes ,  other  Indians,  and  non-Indians  are  available  from  the  results 
of  the  NCRP  surveys.   The  actual  rates  can  be  applied  to  the  five-year 
age  breakdowns  provided  by  the  Census,  and  to  the  five-year  age  breakdowns 
in  the  population  projections  prepared  by  Rho,  to  provide  age  specific 
labor  force  and  employment  supply  calculations  for  1975,  1980,  1985,  and  1990. 

Following  labor  supply  examples,  a  hypothetical  example  of  the 
complete  Tribal  Government  component  of  the  impact  projection  methodology 
is  presented.   This  example  is  based  entirely  on  hypothetical  data  and  is 
intended  to  be  illustrative  only.   It  presents  no  information  as  to  the 
real  situation  and  projected  conditions  of  the  Northern  Cheyenne  Tribal 
Government. 

Finally,  three  specific  examples  based  on  best  current  available  data 
for  parts  of  the  Tribal  Government,  schools,  and  other  government  components 
were  prepared  for  Tribal  and  NCRP  use. 
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Table  B.2.1 


NON-INDIAN  LABOR  FORCE  CALCULATIONS 


Labor  Force  Participation  Rates 

1975  -  .5972 

1980  -  .6073 

1985  -  .6107 

1990  -  .6122 


Non-Indian  Base  Population 

1975  -  388 

1980  -  388 

1985  -  388 

1990  -  388 


Labor  Force 

1975  -  232 
1980  -  236 
1985  -  237 
1990  -  238 

Employment  Supply 

1975  -  246 
1980  -  250 
1985  -  251 
1990  -  252 


Non-Indian  Base  Population  from  1976  Tribal  Census 


Table  B.2.2. 

Montana  Indian  Labor  Force 
Participation  Rates 
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MALE 

FEMALE 

AGE 

LFPR 

LFPR 

0-A 

0 

0 

5-9 

0 

0 

10-14 

0 

0 

15-19 

.281 

.241 

20-24 

.652 

.355 

25-29 

.771 

.385 

30-34 

.771 

.385 

35-39 

.833 

.350 

40-44 

.833 

.350 

45-49 

.619 

.284 

50-54 

.619 

.284 

55-59 

.619 

.284 

60-64 

.619 

.284 

65-69 

.197 

.118 

70-74 

.197 

,118 

75+ 

.197 

.118 

Held  constant  for  each  projection  period, 
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2616 

2986 

3415 

3917 

.25 

.26 

.27 

.27 

654 

111 

935 

1061 

692 

818 

991 

1125 

Table  B.2.3 

Indian  Labor  Force  Calculations 
(1976  Northern  Cheyenne  Tribal 
Census  Area) 


1975      1980      1985      1990 
Indian  Population 
Labor  Force  Participation  Rate 
Labor  Force 
Labor  Supply 

Indian  Population  from  1976  Tribal  Census  and  population  projections 
prepared  by  Rho 

Labor  Force  Participation  Rates  from  1970  Census  data  for  all 

Montana  Indians.   Calculations  were  carried  out  on  an  age 
and  sex  specific  basis.   These  detailed  labor  force 
participation  rates  were  held  constant  at  the  level  indicated 
in  Table  B.2.2.   The  changes  in  overall  participation  rates 
indicated  in  this  table  result  from  projected  changes  in  the 
age  distribution  of  the  Indian  Population;  specifically,  it  is 
projected  that  over  time  a  higher  proportion  of  this  population 
will  be  in  the  higher  participation  early  adult  age  groups. 

Labor  Supply  exceeds  Labor  Force  by  the  amount  of  desired  double 

(or  multiple)  job  holding.   A  hypothetical  double  job  holding 
rate  is  used  here. 


B-39 


Tribal  Government  -  Example 

Note:   This  example  Is  for  demonstration  purposes  only.   It  is  based 
on  hypothetical  data. 

In  this  hypothetical  example  it  is  assumed  that  there  are  three 

agencies  in  the  Tribal  Government  sector.  Agencies  A  and  B  directly 

serve  two  different  population  groups.  Agency  A  serves  all  Indians  in 

the  1976  Tribal  Census  area  ages  0  to  A  and  agency  B  serves  the  entire 

Indian  population  in  the  Tribal  Census  area.   Agency  C  indirectly  serves 
the  Indian  population  in  the  census  area  by  providing  services  to  agencies 
A  and  B. 

All  figures  used  in  this  example  are  fictitious  with  the  exception 
of  population  which  is  derived  from  the  Constant  Vital  Rate  projection 
described  in  Appendix  B3.   Definitions  of  variables  and  parameters  used 
may  be  found  above  in  Section  A  of  this  appendix.   A,  B  and  C  will  be 
used  as  subscripts  to  identify  the  respective  agencies. 

Expenditure  Projection 

EXPTGP   =  max  Fmin  (MEXPTGP  ) (POPSTSV  )]   +  EXPX 
g         •-   g        g         g-"        g 

Agency  B  parameters 
EXPX^  =  0 
REXP„   =  0 

o 

EXPTGPj^^^  =  $300,000  EXPTGP^^^^  =   $500,000 

Pi  o 

POPSTSvl^^^^  =  A05  POPSTSvi^^^  =  2,839 

A  B 

PGPSTSvl^^^  =   515  POPSTSV^^^°  =   2,986 

A 

POPSTSvJ-^^^  =  601  POPSTSvi^^^  =  3,415 

A  B 

1990  1990 

POPSTSV,    =  68A  POPSTSVr    =  3,917 

A  B 

MEXPTGP.     =   $741  MEXPTGP„    =   $176 

A  B 

Agency  C  is  not  considered  here  because  it  serves  people  indirectly. 


Agency 

A 

parameters 

EXPX, 
A 

= 

0 

REXP, 
A 

= 

0 
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Note:   This  example  is  for  demonstration  purposes  only.   It  is  based 
on  hypothetical  data. 

Projection  of  expenditures  for  Agency  A. 

EXPTGP^^^^  =  max  [300000,  (741)  (515)]  +  0 

EXPTGP}^^°  =  $381,615 
A 

EXPTGP^^^^  =  $445,341 

1990 
EXPTGP^    =  $506,844 

Projection  of  expenditure  for  Agency  B. 


EXPTGPg^^°  =  max  [500000, (176) (2,986)]  +  0 
EXPTGPi^^^  =   $525,536 
EXPTGPJ^^^  =  $601,040 

D 

EXPTGP^    =  $689,392 

Indirect  expenditures 

EXPTGG   =  max  fmin  (MEXPTGG  )   *  J   (EXPTGP  )1  +  EXPX 
g        ^8        ^     g         g-^       g 

Agency  C  parameters: 
EXPX   =  0 
REXP   =  0 
EXPTGG  =  $100,000 
MEXPTGG   =  .125 
Projection  of  expenditures  for  agency  C: 

EXPTGgJ^^^  =  max  [lOO,000, ( . 125)  *  (381,615  +  525,536)]  +  0 
EXPTGgJ^^°  =  $113,394 

EXPTGG J^^^  =  $130,798 

1990 
EXPTGG^    =  $149,529 
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Note:   This  example  is  for  demonstration  purposes  only.   It  Is  based 
on  hypothetical  data. 

Calculation  of  total  Tribal  Government  Expenditures 

EXPTG     =  y   (EXPTGP  +  EXPTGG  ) 
g         ^         ^ 

EXPTG-'-^^^  =  (381,615  +  525,536)  +  (113,394) 
EXPTG-'-^^^  =  $1,020,545 

EXPTG"'-^^^  =  $1,177,179 

1  QQO 
EXPTG     =  $1,345,765 

Calculation  of  earnings  generated  by  Tribal  Government 
ERNTG   =  (PERNTG) (EXPTG) 
Parameters: 

W&STG^^^^  =  $630,000 
PERNTG    =  .7000 
ERNTG-'-^^^  =  (.700)  (1,020,545) 
ERNTG''-^^^  =  $714,381 
ERNTG-""^^^  =  $824,025 
ERNTG^^^°  =  $942,036 

Calculation  of  Tribal  Government  Employment 

EMP   =  (MEMPTG) (ERNTG) 
g 

Parameters: 

RERN  =  0 

MEMPTG  =  .00015873 

EMP^^^^  =  100 

EMP-'-^^^   =  (.00015873)  (714,381) 


EMP^^«« 

=  113 

EMP1985 

=    131 

EMPI^^O 

=  150 
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Schools  -  Example 

Note:   This  example  is  for  demonstration  purposes  only.   It  is  based 
on  hypothetical  data. 

In  this  hypothetical  example  it  is  assumed  that  there  are  two 

schools  in  the  1976  Tribal  Census  area.   School  A  includes  grades 

kindergarten  thru  eighth  grade  and  school  B  includes  grades  nine  thru 

12.   Therefore  school  A's  target  population  is  Indians  in  the  census 

area  ages  5-14  and  school  B's  target  population  is  Indians  in  the 

census  area  ages  15-19. 

All  figures  in  the  example  are  fictitious  with  the  exception  of 

population  which  is  derived  from  the  "Constant  Vital  Rate"  projection 

described  in  Appendix  B.3.   Definitions  of  variables  and  parameters 

used  may  be  found  above  in  Section  A  of  this  appendix.   StttrseFipts 

A  and  B  will  be  used  as  subscripts  to  identify  the  respective  schools. 


Expenditure  Projection 

EXPSP    =  max  ["min   (MEXPSP  )  (POPSTSV  )]  +  EXPX 


School  A  parameters 


EXPX.   =  0 
A 

REXP.   =  0 
A 

EXPSP^^^^  =  $1,000,000 


POPSTSV 
POPSTSV 


1976 
A 

1980 
A 


884 
993 


POPSTSv]"^^^  =  1,090 
A 

1990 
POPSTSV,     =  1,249 
A 


MEXPSP , 


=  $1,131 


g-"       g 
School  B  parameters 
EXPX^  =  0 
REXP„  =  0 

D 

EXPSpi^^^  =  $400,000 
POPSTSvi^^^  =  377 
P0PSTSvi^^°  =  402 


POPSTSV 

POPSTSV 

MEXPSP^ 
a 


1985 
B 

1990 
B 


=  428 
=  454 
=  $1,061 


B-43 


Note:   This  example  Is  for  demonstration  purposes  only.   It  Is  based 
on  hypothetical  data. 

Projection  of  expenditures  for  school  A 

EXPSP^^^°  =  max  [l, 000, 000,  (1,131)  (993)]  +  0 
EXPSP^^^°  =  $1,123,083 

EXPSP^^^^  =  $1,232,790 

1990 
EXPSPT^^     =  $1,412,619 
A 

Projection  of  expenditures   for  school  B 

EXPSPg^^°  =  max   [400,000, (1,061) (402)]   +  0 

1  QR'I 
EXPSP„    =  $426,522 

EXPSPi^^^  =  $454,108 

1990 
EXPSP„  ^"  =  $481,694 

Calculation  of  total  school  expenditures 

EXPS  =  I      (EXPSP  ) 
8        ^ 
EXPS^^^°  =  (1,123,083  +  426,522) 

EXPS-'-^^^  =  $1,549,605 

EXPS-"-^^^  =  $1,686,898 

1990 
EXPS      =  $1,894,313 
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Note:   This  example  Is  for  demonstration  purposes  only.   It  Is  based 
on  hypothetical  data. 

Calculation  of  earnings  generated  by  schools 
ERNS  =  (PERNS) (EXPS) 
Parameters: 

W&SS  =  $910,000 
PERNS  =  .6500 

ERNS-'-^^^  =  (.6500)  (1,549,605) 

ERNS-'"^^^  =  $1,007,243 

ERNS^^^^  =  1,096,484 
,1990 


ERNS 


=  $1,231,303 


Calculation  of  school  employment 

EMP   =  (MEMPS) (ERNS) 
g 

Parameters: 


RERN 


=  0 


EMP-*-^^^   =  100 


MEMPS     =  .0001098 


EMP 


1980 


EMP 


1980 


EMP 


EMP 


1985 


1990 


=  (.0001098) (1,007,243) 
=  111 
=  120 
=  135 


Appendix  B.3. 
NCRP  Staff  Economist  Qualifications  Memo 
Refers  to:   Chapter  III.E. 


The  Rho  Corporation 

e/1    inonftofit    ntttojck   "trporttlion 

447  East  First  South       (801)363-7405 
Salt  Lake  City.  Utah  841 1 1 
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MEMO 

To: 

From: 

Date: 

Subject; 


Mr.  Dick  Monteau,  Director,  Northern  Cheyenne  Research  Project 
Rodger  Weaver,  Ross  Reeve 
January  26,  1977 
NCRP  Staff  Economist 


I.   Introduction 

As  part  of  its  program  to  assist  the  Northern  Cheyenne  Tribe,  through 
the  Northern  Cheyenne  Research  Project  (NCRP) ,  in  developing  its  own 
economic  and  demographic  research  and  analysis  capacity,  it  will  be 
necessary  for  The  Rho  Corporation  to  train  a  NCRP  staff  economist  to 
carry  out  the  required  tasks.   Mr.  Dick  Monteau,  NCRP  Director,  has 
requested  Rho  to  prepare  an  advisory  statement  concerning  expected  job 
duties,  skills  and  abilities,  educational  and  experience  requirements, 
and  probable  time  commitments.   This  document  is  submitted  in  response 
to  this  request  for  advice.   It  is  hoped  that  Mr.  Monteau  will  find  this 
advice  useful  in  weighing  all  relevant  considerations  concerning  this  issue, 

In  this  introductory  section,  it  may  be  appropriate  to  mention  one 
characteristic  which  appears  vital  in  the  person  filling  this  position: 
the  ability  to  develop  and  maintain  a  close  relationship  with  Tribal 
Council  decision  makers  and  especially  to  be  able  to  disagree  frankly 
and  openly  with  important  Tribal  officials  on  economic  analysis  but  not 
policy  matters.   It  is  likely,  though  not  certain,  that  this  requirement 
dictates  that  the  employee  be  an  enrolled  Northern  Cheyenne  Tribal 
member. 


* 
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II.   Job  Duties 

The  following  constitute  the  duties  which  the  NCRP  staff  economist 
would  have  to  perform  in  utilizing  the  analytical  capacities  being  designed 
by  Rho.   Of  course,  these  duties  are  in  addition  to  others  she  or  he 
may  be  assigned  which  are  not  related  to  the  Rho  design. 

1.  Receipt  and  discussion  of  information-research-analysis  requests 
from  non-technician  decision  makers. 

2.  Select  appropriate  types  and  levels  of  impact  and/or  feasibility 
analyses  and  carry  out  these  analyses  as  required.  ' 

3.  Report  on  completed  analyses  and  assist  in  deriving  interpre- 
tations and  implications  from  completed  analyses  for  planning  and 
decision  making. 

A.   Maintain  and  update  data  series — both  from  local  sources  and 
primary  research  and  from  remote  governmental  and  private  sources. 

5.   Maintain  familiarity  with  and  develop  critical  evaluations  of 
new  literature  relevant  to  Northern  Cheyenne  and  Indian  economic  systems 
and  problems  and  the  relevant  economics  literature  in  general. 

III.   Required  Abilities 

The  items  listed  here  constitute  the  skills  and  abilities  which 
must  be  developed  over  the  first  few  years  of  employment  in  order  to 
carry  out  the  duties  of  the  position  as  described  above.   The  items  on 
the  list  preceded  by  an  asterisk  (*)  are  viewed  as  minimum  entry  abilities. 

*  A.   "Feel"  for  current  and  historical  economic  and  demographic 
systems  and  conditions  on  the  Northern  Cheyenne  Reservation  and 


* 
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relationships  among  the  Reservation  and  surrounding  communities  and  for 
how  these  might  be  altered  by  prospective  economic  development  events. 

B.  Analytical  Skills  and  Abilities 

*  1.   Ability  to  deal  with  formal  logical  processes. 

*  2.   Ability  to  use  specified  mathematical  formulae  as  a 

major  analytical  tool.  ♦ 

3.  Ability  to  recognize  the  reality  of  the  economic  system 
and  the  relationships  between  this  reality  and  the  mathe- 
matical formulae  and  data  used  as  tools  to  analyse  it — and 
especially  the  limitations  of  such  tools. 

4.  Ability  to  select  and  modify  appropriate  analytical 
approaches  for  application  to  specific  problems. 

5.  Ability  to  learn  and  to  participate  in  development  of  new 
analytical  techniques. 

C.  Data  Maintainance  and  Collection  Abilities 
1.   Ability  to  recognize  analytical  data  needs. 

*  2.   Ability  to  develop  and  maintain  familiarity  with  and 

routine  access  to  private  and  governmental  data  sources. 

*  3.   Ability  to  participate  in  design,  administration,  and  analysis 

of  primary  data  gathering  research  projects. 

D.  Communications  Skills  and  Abilities 
Placing  this  general  category  last  in  the  list  does  not  imply 

low  priority.   It  is  essential,  if  the  work  of  the  staff  economist  is  to 
be  useful  to  Tribal  planning  and  decision  making,  that  the  person  in 
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the  position  be  able  to  conununicate  effectively  with  Tribal  members,  and 
especially  Tribal  officials,  who  are  not  economic  technicians. 

*  1.   Ability  to  perceive  the  nature  of  technical  analytical  problems 

from  communication  with  non-technicians. 

*  2.   Ability  to  communicate  results  of  research  and  analysis  to  non- 

technician  decision  makers. 

IV.   Education  and  Experience 

The  abilities  listed  above  are  the  real  areas  of  interest  in  selecting 
the  NCRP  staff  economist.   The  suggested  educational  and  experience 
qualifications  discussed  here  should  be  viewed  only  as  indicators  of  the 
possession  of  those  abilities  by  job  candidates.   If  other  indications 
and  impressions  are  that  a  candidate  possesses  the  required  abilities  but 
he  or  she  does  not  meet  the  educational  and  experience  levels  suggested 
here,  those  other  indications  and  impressions  should  weigh  heavily  in 
the  hiring  decision. 

A.  Education 

Bachelors  degree  or  significant  progress  toward  it  in  a  major 
area  which  uses  mathematical  and  numerical  tools  as  basic  analytical 
techniques.   Such  majors  would  include,  but  not  be  limited  to:   economics, 
statistics,  mathematics,  finance,  management,  etc.   Possession  of  or 
substantial  work  toward  completion  of  an  advanced  degree  in  a  relevant 
major  would  also  be  extremely  desirable. 

B.  Work  Experience 

Experience  in  a  position  requiring  manipulation  of  data  would 
be  useful,  especially  if  this  involved  selection  among  a  set  of  techniques 
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for  such  manipulation  based  upon  the  nature  of  a  specific  task  to  be 
accomplished. 

V.    Time  Commitments 

It  is  expected  that  the  time  requirements  for  the  components  of  the 
NCRP  staff  economist  position  described  here  would  range  between  one 
3/4  time  position  and  one  full  time  position  complemented  by  a  part  time 
assistant.  Of  course,  a  larger  commitment  should  be  expected  to  produce 
higher  quality  analyses  and,  especially,  quicker  response  to  information 
requests . 

Regardless  of  the  size  of  the  commitment,  it  must  be  recognized  that 
work  of  this  sort  is  usually  "lumpy"  in  terms  of  time  requirements;  i.e., 
that  there  will  be  periods  of  significant  over  time  alternating  with 
slack  periods  when  probably  less  than  full  time  commitments  will  be 
needed.   This  feature  of  the  work  should  be  kept  in  mind  by  the  NCRP 
and  job  candidate  in  making  the  hiring  decision. 
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10 

11 
12 
1j 
U 
15 
16 
17 
18 
19 
20 
21 
22 
23 
2i. 
25 
26 
27 
28 

29 
3.0 
31 
32 
33 


Title 


RACE  AND  SEX 

SINGLE  YEARS  OF  AGE,  RACE  AND  SEX 

HOUSEHOLD  POPULATION  BY  AGE,  RACE  AND  SEX 

RELATIONSHIP  AND  RACE 

POPULATION  U  YEARS  OLD  AND  OVER  BY  MARITAL  STATUS,  AGE 

RACE  AND  SpX 
POPUUTION  6  TO  17  YEARS  OLD  BY  RELATIONSHIP,  FAMILY  TYPE 

AND  RACE 
POPULATION  UNDER  6  YEARS  OLD  BY  RELATIONSHIP,  FAMILY  TYPE 

AND  RACE 
POPULATION  65  YEARS  OLD  AND  OVER  BY  RELATIONSHIP  AND  RACE 
HOUSEHOLDS  BY  TYPE,  PRESENCE  OF  OWN  CHILDREN  UNDER  18, AGE 

AND  RACE  OF  HEAD 
FAMILIES  BY  TYPE,  PRESENCE  OF  FAMILY  MEMBERS  UNDER  18  YEARS 

AND  65  YEARS  AND  OVER,  AND  RACE  OF  HEAD 
POPULATION  SUBSTITUTED 

POPUUTION  WITH  ONE  OR  MORE  ALLOCATIONS 
ITEMS  ALLOCATED 

RELATIONSHIP  BEFORE  AND  AFTER  SUBSTITUTION 
SEX  BEFORE  AND  AFTER  SUBSTITUTION 
RACE  BEFORE  AND  AFTER  SUBSTITUTION 
AGE  BEFORE  AND  AFTER  SUBSTITUTION 
MARITAL  STATUS  BEFORE  AND  AFTER  SUBSTITUTION 
REUTIONSHIP  ALLOCATIONS  BY  TYPE 
SEX  ALLOCATIONS  BY  TYPE 
RACE  ALLOCATIONS  BY  TYPE 
AGE  ALLOCATIONS  BY  TYPE 
MARITAL  STATUS  ALLOCATIONS  BY  TYPE 
POPUUTION  WITH  ALLOCATIONS  BY  QUESTIONS  ALLOCATED 
AGGREGATE  $  VALUE 
AGGREGATE  %   MONTHLY  CONTRACT  RENT 

AGGREGATE  $  VALUE  FOR  UNITS  WITH  ALL  PLUMBING  FACILITIES 
AGGREGATE  %   MONTHLY  CONTRACT  RENT  FOR  UNITS  WITH  ALL  PLUMBING 

FACILITIES 
YEAR-ROUND/SEASONAL  and  migratory  STATUS 

occupancy/vacancy  status 
tenure  and  race  of  head 

persons  IN  UNIT,  TENURE  AND  RACE  OF  HEAD 

HOUSEHOLDS  BY  TYPE,  AGE  OF  HEAD,  TENURE;  RACE  OF  HEAD 
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Tabulation 
N\;unber 


Title 


-^L,  UNITS  WITH  NONRELATIVES  BY  HOUSEHOLD  TYPE,  TENURE;  RACE  OF 

HEAD 

35  PERSONS  PER  ROOM,  TENURE  AND  RACE  OF  HEAD 

36  COMPLETE  KITCHEN  FACILITIES,  TENURE;  RACE  OF  HEAD 

37  ACCESS  AND  COMPLETE  KITCHEN  FACILITIES,  TENURE;  RACE  OF  HEAD 

38  TYPE  OF  STRUCTURE 

39  WATER  SUPPLY,  TENURE;  RACE  OF  HEAD 

AO     TOILET  FACILITIES,  TENURE;  RACE  OF  HEAD 
^1     BATHING  FACILITIES,  TENURE;  RACE  OF  HEAD 
A2     ROOMS  IN  UNIT 

A3     BASEMENT  AND  TYPE  OF  STRUCTURE 
UU  NUMBER  OF  UNITS  AT  ADDRESS  AND  TENURE 

Ub  TELEPHONE  AVAILABLE,  TENURE;  RACE  OF  HEAD 

Uh  VALUE 

47     MONTHLY  CONTRACT  RENT 

LZ  DURATION  OF  VACANCY  AND  VACANCY  STATUS 

Z^9     UNITS  WITH  ROOMERS,  BOARDERS,  OR  LODGERS  BY  TENURE;  RACE  OF 
HEAD 

50  PLUMBING  FACILITIES 

51  UNITS  WITH  1.01  OR  MORE  PERSONS  PER  ROOM  BY  PLUMBING  FACILITIES, 

TENURE  AND  RACE  OF  HEAD 

52  VALUE  FOR  UNITS  WITH  ALL  PLUMBING  FACILITIES 

53  MONTHLY  CONTRACT  RENT  FOR  UNITS  WITH  ALL  PLUMBING  FACILITIES 
5A     ACCESS  AND  KITCHEN  FACILITIES  FOR  UNITS  WITH  ALL  PLUMBING 

FACILITIES  BY  TENURE  AND  RACE  OF  HEAD 

55  NUMBER  OF  PERSONS  IN  UNIT,  NUMBER  OF  ROOMS,  TENURE;  RACE  OF  HEAD 

56  TYPE  OF  HOUSEHOLD,  AGE  OF  HEAD,  NUMBER  OF  ROOMS,  TENURE;  RACE 

OF  HEAD 

57  VALUE,  TYPE  OF  HOUSEHOLD,  AGE  AND  RACE  OF  HEAD 

58  VALUE,  NUMBER  OF  ROOMS  AND  RACE  OF  HEAD 

59  MONTHLY  CONTRACT  RENT,  TYPE  OF  HOUSEHOLD,  AGE  AND  RACE  OF  HEAD 

60  MONTHLY  CONTRACT  RENT,  NUMBER  OF  ROOMS  AND  RACE  OF  HEAD 

61  PLUMBING  FACILITIES,  NUMBER  OF  ROOMS,  TENURE;  RACE  OF  HEAD 

62  PLUMBING  FACILITIES,  NUMBER  OF  PERSONS  IN  UNIT,  TENURE;  RACE  OF 

HEAD 

63  PLUMBING  FACILITIES,  TYPE  OF  HOUSEHOLD,  AGE  OF  HEAD,  TENURE; 

RACE  OF  HEAD 
6A     UNITS  WITH  1.01  OR  MORE  PERSONS  PER  ROOM  BY  PLUMBING  FACILITIES, 
TYPE  OF  HOUSEHOLD,  AGE  OF  HEAD,  TENURE;  RACE  OF  HEAD 

65  UNITS  WITH  1.01  OR  MORE  PERSONS  PER  ROOM  BY  PLUMBING  FACILITIES, 

VALUE  AND  RACE  OF  HEAD 

66  UNITS  WITH  1.01  OP.  MORE  PERSONS  PER  ROOM  BY  PLUMBING  FACILITIES, 

MONTHLY  CONTRACT  RENT  AND  RACE  OF  HEAD 


2nd   Count 


11 


C-4 


Table  of  Contents  (Continued) 


Tabulation 
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67 
68 


Title 

VACANT-FOR-SALE  ONLY  UNITS  BY  NUMBER  OF  ROOMS  MD  SALE  PRICE 
VACANT-FOR-SALE  ONLY  UNITS  BY  DURATION  OF  VACANCY  AND  SALE 
PRICE 

69  VACANT-FOR-SALE  ONLY  UNITS  BY  NUMBER  OF  ROOMS  AND  PLUMBING 

FACILITIES 

70  VACANT-FOR-RENT  UNITS  BY  NUMBER  OF  ROOMS  AND  ASKING  RENT 

71  VACANT-FOR-RENT  UNITS  BY  DURATION  OF  VACANCY  AND  ASKING  RENT 

72  VACANT-FOR-RENT  UNITS  BY  NUMBER  OF  ROOMS  AND  PLUMBING  FACILITIES 

73  POPULATION  IN  UNITS  WITH  1.51  OR  MORE  PERSONS  PER  ROOM,   BY 

SELECTED  AGE  CLASSES,  TENURE;  RACE  OF  HEAD 

74  POPULATION  IN  UNITS  BY  SELECTED  AGE  CLASSES,  PLUMBING  FACILITIES, 

TENURE;  RACE  OF  HEAD 

75  POPULATION  IN  UNITS  WITH  1.01  OR  MORE  PERSONS  PER  ROOM  BY 

SELECTED  AGE  CLASSES,  PLUMBING  FACILITIES,  TENURE;  RACE  OF  HEAD 

76  POPULATION  IN  UNITS  WITH  1.01  OR  MORE  PERSONS  PER  ROOM  BY  TENURE 

AND  RACE  OF  HEAD 

77  PLUMBING  FACILITIES,  NUMBER  OF  PERSONS  PER  ROOM,  TENURE  AND  RACE 

OF  HEAD 

78  ALLOCATIONS  FOR  TELEPHONE  AVAILABLE 

79  ALLOCATIONS  FOR  ACCESS 

80  ALLOCATIONS  FOR  COMPLETE  KITCHEN  FACILITIES 

81  ALLOCATIONS  FOR  ROOMS  IN  UNIT 

82  ALLOCATIONS  FOR  WATER  SUPPLY 

83  ALLOCATIONS  FOR  TOILET  FACILITIES 

84  ALLOCATIONS  FOR  BATHING  FACILITIES 

85  ALLOCATIONS  FOR  TYPE  OF  FOUNDATION 

86  ALLOCATIONS  FOR  TENURE 

87  ALLOCATIONS  FOR  TYPE  OF  STRUCTURE 

88  ALLOCATIONS  FOR  USE  OF  PROPERTY 

89  ALLOCATIONS  FOR  VALUE 

90  ALLOCATIONS  FOR  MONTHLY  CONTRACT  RENT 

91  ALLOCATIONS  FOR  UNITS  AT  ADDRESS 

92  ALLOCATIONS  FOR  VACANCY  STATUS 

93  ALLOCATIONS  FOR  DURATION  OF  VACANCY 
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1970  Fourth  Count  Summary  Tape  (Population) 

Table  of  Contents 
Tabulation 
Number 

1  AGGREGATE  $  FAMILY  INCOME  OF  FAMILIES  * 

2  AGGREGATE  $  FAMILY  INCOME  OF  FAMILIES  WITH  FEMALE  HEAD 

3  AGGREGATE  $  INCOME  OF  UNRELATED  INDIVIDUALS  U  YEARS  OLD  AND  OVER 

4  AGGREGATE  $  INCCME  OF  FEMALE  UNRELATED  INDIVIDUALS 

5  AGGREGATE  $  INCOME  OF  POPULATION  14  YEARS  OLD  AND  OVER  BY  SEX 

6  AGGREGATE  $  EARNINGS  OF  MALES  16  YEARS  OLD  AND  OVER  IN  THE  EXPERIENCED 

CIVILIAN  LABOR  FORCE  BY  SELECTED  OCCUPATIONS 

7  AGGREGATE  $  EARNINGS  OF  FEMALES  16  YEARS  OLD  AND  OVER  IN  THE  EXPERIENCED 

CIVILIAN  LABOR  FORCE  BY  SELECTED  OCCUPATIONS 

8  AGGREGATE  $  INCOME  BY  TYPE  FOR  FAMILIES  AND  UNRELATED  INDIVIDUALS 

9  AGGREGATE  $  INCOME  BY  TYPE  AND  SEX 

10  AGGREGATE  $  INCOME  DEFICIT  FOR  FAMILIES  BELOW  POVERTY  LEVEL 

11  AGGREGATE  $  INCOME  DEFICIT  FOR  UNRELATED  INDIVIDUALS  14  YEARS  OLD  AND 

OVER  BELOW  POVERTY  LEVEL 

12  AGGREGATE  $  INCOME  OF  SPECIFIED  TYPES  RECEIVED  BY  FAMILIES  BELOW 

POVERTY  LEVEL 

13  AGGREGATE  $  INCOME  OF  SPECIFIED  TYPES  RECEIVED  BY  UNRELATED  INDIVIDUALS 

BELOW  POVERTY  LEVEL 

14  AGGREGATE  $  VALUE  OF  OWNER-OCCUPIED  UNITS  BY  POVERTY  STATUS  OF  FAMILY 

OR  PRIMARY  INDIVIDUAL 

15  AGGREGATE  $  GROSS   RENT  OF  RENTER-OCCUPIED  UNITS  BY  POVERTY  STATUS  OF 

FAMILY  OR  PRIMARY  INDIVIDUAL 

16  AG<21EGATE  $  INCOME  DEFICIT  BETWEEN  SPECIFIED  POVERTY  LEVEL  AND  TOTAL 

INCOME  FOR  FAMILIES  AND  UNRELATED  INDIVIDUALS 

17  AGE  AND  SEX 

18  RELATIONSHIP  AND  SEX 

19  FAMILIES  BY  TYPE,  PRESENCE  AND  AGE  OF  OWN  CHILDREN 

20  POPULATION  14  YEARS  OLD  AND  OVER  BY  MARITAL  STATUS  AND  SEX 

21  NATIVITY  AND  PARENTAGE  (15?&) 

22  COUNTRY  OF  ORIGIN  AND  NATIVITY  (15^) 

23  MOTHER  TONGUE  AND  NATIVITY  (15^) 

24  SPANISH  INDICATORS 

25  CITIZENSHIP  AND  AGE  (5^) 

26  YEAR  OF  IMMIGRATION  FOR  THE  FOREia«J-BORN  POPULATION  (5^) 

27  STATE  OF  BIRTH  FOR  THE  NATIVE  POPULATION 

28  POPULATION  5  YEARS  OLD  AND  OVER  BY  RESIDENCE  IN  1965  (15^) 

29  POPULATION  5  YEARS  OLD  AND  OVER  LIVING  IN  EISA'S  OR  ADJACENT  TRACTS  BY 

RESIDENCE  IN  1965  (15^) 

30  POPULATION  LIVING  IN  A  DIFFERENT  COUNTY  BY  RESIDENCE  AND  ACTIVITY  STATUS 

IN  1965  (15^) 

31  POPULATION  IN  ARMED  FORCES  IN  1970  AND  LIVING  IN  A  DIFFERENT  COUNTY  BY 

RESIDENCE  IN  1965  (l5^) 

32  INMATES  OF  INSTITUTIONS  IN  1970  AND  LIVING  IN  A  DIFFERENT  COUNTY  BY 

RESIDENCE  IN  1965  (15^) 

33  POPULATION  ATTENDING  COLLEGE  IN  1970  AND  LIVING  IN  A  DIFFERENT  COUNTY  BY 

RESIDENCE  IN  1965  AND  RESIDENCE  WITH  PARENTS  IN  1970  (15^) 

34  YEAR  MOVED  INTO  UNIT  (15^) 

35  POPULATION  AT  WORK  DURING  THE  CENSUS  WEEK  BY  PLACE  OF  WORK  (15^) 

36  POPULATION  AT  WORK  DURING  THE  CENSUS  WEEK  BY  MEANS  OF  TRANSPORTATION  TO 

WORK  (15^) 
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Tabulation 

.   number  Title 

37  CniLIAN  MALES   16  YEARS   OLD  AND  OVER  BY  VETERAN  STATUS    (l5^) 

38  POPULATION  3  YEARS   OLD  AND  OVER  ENROLLED  IN  SCHOOL  BY  LEVEL  AND  TYPE 

OF  SCHOOL   (15^) 
*,     39  POPULATION  3-34  YEARS  OLD  ENROLLED  IN  SCHOOL  BY  AGE   (l5%) 

40  POPULATION   18-24  YEARS   OLD  BY   CCMPIETION  OF  HIGH  SCHOOL  AND  COLLEGE 

41  POPULATION   16-21   YEARS   OLD  NOT  ENROLLED  IN  SCHOOL  BY  YEARS  OF  SCHOOL 

COMPLETED,  EMPIjOYMENT  STATUS,   AND  SEX 

42  POPULATION  25  YEARS   OLD  AND  OVER  BY  YEARS   OF  SCHOOL  COMPLETED  AND  SEX 

43  POPULATION  16-64  YEARS   OLD  WITH  LESS  THAN  3  YEARS  OF  COLLEGE  COMPLETED 

BY  VOCATIONAL  TRAINriG   AND  SEX   (5^) 

44  FEMALES   15-44  YEARS   OLD  BY  MARITAL  STATUS,  NiJMBER  OF  CHILDREN,   AND  AGE 

45  FAMILIES  BY  PRESENCE  OF  SONS/DAUGHTERS   OF  SELECTED  AGE  LEVELS 

46  SUBFAMILIES  BY  SUBFAMILY  TYPE  AND  NUMBER  OF  OWN  CHILDREN  UNDM   18  YEARS 

OLD 

47  MARRIED  COUPLES  BY  SUBFAMILY  Mi^MBERSHIP 

48  MARRIED  COUPIES  BY  PRESENCE  AND  AGE  OF  OWN  CHILDREN  AND  AGE  OF  HUSBAND 

49  POPULATION  UNDER   18  YEARS   OLD  BY  RF^IDENCE  WITH  PARPJNTS 

50  EVER  MARRIED  POPULATION  1/+-54  YEARS  OLD  BY  MARITAL  HISTORY    (5^) 

51  POPULATION  IN  GROUP  QUARTCRS  BY  TYPE  OF  GROUP  QUARTERS 

52  POPULATION  16-64  YPJARS   OLD  NOT  IMAIES  AND  NOT  ATTP:NDING  SCHOOL  BY 

DISABILITY,   PJMPLOYMENT  STATUS,   AND  SEX   (5%) 

53  MALES   20-49  YEARS   OLD  AND  FEMALES   15-44  YEARS   OLD  BY  YEARS   OF  SCHOOL 

COMPLP^TED  ^ ~ 

54  POPULATION   16  YEARS   OLD  AND  OVER  BY  LABOR  FORCF  STATUS,  SELECTED 

CHARACTERISTICS,   AND  SEX  "^ = 

55  POPULATION   16  YEARS   OLD  AND  OVER   IN  THE  LABOR  FORCE  BY  AGE  AND  SFJC 

56  POPULATION  IA-15  YEARS   OLD  BY   LABOR  FORCE  STATUS   AND  SEX 

57  PRESENCE  AND   AGE  OF  OWN  CHILDREN  UNDER   18   AND  LABOR  FORCE  STATUS  OF 

FEMALES   16  YEARS  OLD  AND  OVER  BY  MAR  IT/.  L  STATUS 

58  EMPIX)YED  POPULATION  I6  YEARS   OLD  AND  OVER  BY  OCCUPATION 

59  EMPI-OYF.D  FEMALES   I6  YEARS  OLD  AND  OVER  BY  OCCUPATION 

60  EMPLOYED  MAIJ-IS   14-15  YEiARS   OLD  BY   OCCUPATION 

61  EMPLOYED  FEMAIf.S   14-15  YEARS   OLD  BY  OCCUPATION 

.      62  I'MPL0YT:D  POPULATION   16  YEARS   OLD  AND  OVER  BY   INDUSTOY  AND  SEX 

63  EMPLOYED  POPULATION  l^^-15  YEAlfS   OLD  BY   INDUSTRY  AND  SEX 

64  MAL1CS   16  YEARS   OLD  AND  OVER  BY  WEEKS  WORKED  IN  1969  AND  AGE 

65  FEMALES   16  YEARS  OLD  AND  OVER  BY  WEEKS  WORKED  IN  1969  AND  AGE 

66  POPULATION   :^,-15  YEARS   OLD  BY  WEEKS  WORKED  IN   I969 

•       67  EMPLOYED  POPULATION  I6  YEARS   OLD  AND  OVER  BY  INDUSTRY,   CLASS   OF  WORKER, 

AND  SFJC 
68  ^  EMPLOYED  POPULATION   L^  YEARS   OLD  AND  OVER  BY  OCCUPATION  AND  SEX 

•     69  IMPLOYKD  POPULATION  34   YEARS   OLD  AND  OVYR  BY  INDUSTRY  AND  SEX 

7d  FJCPPTftlENCIsD  UfJEMPIOYED  POPUI^ATIOi.'  I6  YEARS   OIJ)  AND  OVER  BY  OCCUPATION 

AND  si':x 

71  POPULATION   ]/,-15  Y>:ARS   OLD  VfflO  WORKED  IN   1969  BY  OCCUPATION  AN)3  SEX 

72  MALES  30-A9  YEARS   OLD  BY  WOliK  STATl'S   IN   1965  AND   1970 

73  FI'MALES   21-/i9  YEAlif.   OIJ)  WJTH  NO  OV/TJ  CHILDREN   5-].0  YEARS   OLD  BY  WORK 

STA'lUS   TN   JV65,    :iN   1970,  AK'n  Pli.T.ENCE  OF  OVW  CHILDREN  UNDER   5  YEARS 

74  Fl'WALFS   21-49  YEAHS   OLD  WITH  OWN  CHILDREN  6-10  YEARS   OLD  AND  NO  CHILDREN 

UNDEK  6 

75  FAMILY   INCWbi 
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Tabulation 

Number  Title 

76  INCCME  OF  UNRELATOD  INDIVIDUALS 

77  POPULATION   17+  YEARS   OLD  AND  OVER  BY  INCOME  AND  SEX 

78  MALES   16  YEARS   OLD  AND  OVER  3N   THI',  EXPERIENCED  CIVILIAN  LABOR  FORCE  BY 

EARNINGS   AND  OCCUPATION 

79  FEMALES   16  YEARS   OLD  AND  OVER  IN  TflE  EXPERIENCED  CIVILIAN  LABOR  FORCE 

BY  EARNINGS   AND  OCCUPATION 

80  TYPE  OF   iNCOI-ffl   AND  FAMILY  STATUS 

81  TYPE  OF   B;C0ME  AND  SEX 

82  RATIO  OF  FAMILY  INCOME  TO  POVERTY  LEVEL 

83  AGGREGATE  I^JUMBER  OF  PERSONS   IN  FAMILIES  BELOW  POVERTY  lEVEL 

84  FAMILIES  BY  PRESENCE  OF  RELATED  CHILDREN  UNDER   18,    TYPE  OF  FAMILY,   AND 

POVERTY  STATUS 

85  RELATED  CHILDREN  UNDER  18  BY  TYPE  OF  FAI4ILY,   POVERTY  STATUS,   AND  AGE 

86  FAMILY  HEADS  65  YEARS   OLD  AND  OVER  BY   POVERTY  STATUS 

87  CIVILIAN  MAIJ^  FAMILY  HEADS   I/+-64  YEARS   OJD  BY  LABOR  FORCE  AND  POVERTY 

STATUS 

88  FEMALE  FAMILY  HEADS   IN  THE  LABOR  FCHCE  WITH  RELATED  CHILDREN  UNDER  6 

YEARS   OLD  BY  POVERTY  STATUS 

89  UNRELATFJD   INDIVIDUALS  BY   AGE  AND  PCVERTY  STATUS 

90  POPULATION  65  YEARS   OLD  AND  OVER  BY   POVERTY  STATUS 

91  RELATED  CHILDFiEN   5-17  YEARS   OLD  IN  FAI'JLIES  WITH   INCOffiS  BELOl.'  $3,000 

92  RELATED  CHILDREN  UNDER  18  YEARS   OLD  IN   FAMILIES  BELOW  POVERTY  lEVEL  BY 

PRESENCE  OF  PARENl'S 

93  POPULATION  RECEDING  SOCIAL  SECURITY   OR  RAILROAD  RETIREMENT  BY  AGE  AND 

POVERTY  STATUS 

94  NUMBER  OF  FAMILIES  BELOW  POVERTY  LEVEL  RECEIVING  INCQ'ffi  OF  SELECTE-D  TYPES 

95  NUMBER  OF  UNRELATED  INDIVIDUALS  BEIDW  POTERTY   LEVEL  RECEIVING   INCOME 

OF  SELECTED  TYPES 

96  FAMILIES   AND  PRIMARY   INDIVIDUAIS   IN  HOUSING  UNITS  BY  TENURE  AND  POVERTY 

STATUS 

97  FAMILIES   AND  PRIMARY   INDIVIDUAIS   IN  HOUSING  UNITS  LACKING  ONE  OR  MORE 

PLUMBING  FACILITIES  BY  POVERTY   STATUS 

98  SPECIFIED  POVERTY  LEVEL,   TYPE  OF  FAMILY,    AND  SELECTED  FAMILY  STATUS 

99  SPECIFIED  POVERTY   LEVEL  AND  AGE 

100  COUNT  OF  PERSONS  SUBSTITUTED  PLUS   PERSONS  WI.TH   lESS  THAN   TWO  SAMPLP 

CHARACTERISTICS  REPORTED 

101  POPULATION  ALLOCATIONS  AND  SUBSTITOTIONS 

102  COUNT  OF  HOUSEHOLDS  SUBSTITUTED 

103  FARM  RESIDENCE 

104  SEX 

105  RACE 
' ' 106  AGE 

107  NATIVITY 

108  NATIVITY  OF  PARENTS  (155^) 

109  YE.AR  MOVED  IN'^'O  UMIT  (l5^) 

110  RELATIONSHIP 

111  POPUMTION  14  YEARS   OIJ}  AND  CV]',R  BY  MAlijTAL  f.TATUS 

112  POPULATION  3-3A   YEARS   OLD  BY  ENROIIKENT  STA'if';:   AND  AGE   (l5^) 

113  POPULATION  3-3/4  YE/JIS   OLD  ENROIJED  IN  SCHOOL  BY  LEVEL  OF  SCHOOL   {lyt) 
11/,  POPULATION  25  YEARS   OLD  AND  OVEI{  )',Y   YEARS   OF  SCHOOL  COMP'L-'OIED 

115  POPULATION  16  YEARS   OLD  AND  OVI'.^i  BY  FMRiOYWiNT  STATUS 
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Tabulation 

Number  Title 

116  EMPLOYED  POPULATION  I6  YEARS  OLD  AND  OVER  BY  OCCUPATION 

117  •  EMPLOYED  POPULATION  I6  YEARS  OLD  AND  OVER  BY  INDUSTRY 

118  POPULATION  16  YEARS  OLD  AND  OVER  BY  VfEEKS  WORKED  IN  I969 

119  POPULATION  16  YEARS  OLD  AND  OVER  BY  CLASS  OF  WORKER 

120  POPULATION  14  YEARS  OLD  AND  OVER  BY  INCCME  AND  SEX 

121  FAMILIES  AND  UNRELATED  INDIVIDUALS  BY  INCCME 

122  POPULATION  14  YEARS  OLD  AND  OVER  BY  INCCME  STAT\JS,  TYPE  OF  INCOME,  AND 

SEX 

123  POPULATION  14  YEARS  OLD  AND  OVER  BY  AGGREGATE  INCOffi  AND  SEX 
I2J4  UNWEIGHTED  SAMPLE  POPULATION  COUNT 

125  UNWEIGHTED  SAMPLE  HOUSING  COUNT 

126  100^  POPULATION  COUNT 

127  100^  HOUSING  COUNT 


*A11  tabulations  not  otherwise  indicated  represent  20^  Sample.   Those  indicated 
as  20^  tabulations  for  Spanish  Americans  are  tabulated  on  a  15%  basis. 
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1970  Fourth-Count  Summary  Tape  (Sample.) 
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Tabulation 

Number  Title 

1  AGGREGATE  $  VALUE 

2  AGGREGATE  $  VALUli  TOR  UNITS  WITH  ALL  PLUMBING  FACILITIES 

3  AGGREGATE  $  MONTHLY  CONTOACT  KENT 

J^  AGGRhGATE  $  MONTHLY  CONTRACT  RENT  FOR  UNITS  WITH  ALL  PLUMBING 
FACILITIES 

5  AGGRtCATE  $  GROSS  RENT  FOR  RENTER -OCCUPIED  UllITS 

6  AGGRPGATE  $  ASKING  RENT  FOR  VACANT  YEAR-ROUND  UNITS 

7  TOTAL  HOUSING  UNITS 

8  YEAR  STRUCl-URE  BUILT,    TENURE,    AND  RACE  OF  HEAD 

9  UNITS   IN  SIRUCTURE,    TENURE,    AND  RACE  OF  HEAD 

10  YEAR  HEAD  OF  HOUSEHOLD  MOVED  INTO  UNIT,    TENURE,   AND  RACE 

OF  HEAD  {^5%) 

11  HEATING   EQUIPMENT,    TENURE,    AND  RACE  OF  HEAD 

12  HFATING   FQUIPMENT  FCR  UNITS  WITH  ALL  PLUMBING   FACILITIES  BY 

TENURE  AjND  RACE  OF  HEAD 

13  HEATING  FJ5UIPMENT  FOR  UNITS  WITH  ALL  PLUMBING   FACILITIES  AND 

WITH  BOTH  DIRECT  ACCESS  AND  COMPLETE  KITCHTO  FACILITIES  BY 
TENURE  AND  RACE  OF  HEAD 

U  SOURCE  OF  WATER,    TENURE;   RACE  OF  HEAD  (15^) 

15  TYPE  OF  SEWAGE  DISPOSAL,    TENURE;   RACE  OF  HEAD  (15%) 

16  NUMBER  OF  BATHROOMS,   TENURE,   AND  RACE  OF  HEAD  (15%) 

17  NUMBER   OF  AUTOMOBILES  AVAILABLE,    TENURE;   RACE  OF  HEAD  (15%) 

18  AIR  CONDITIONING,    TENURE.;   RACE  OF  HEAD  (15%) 

19  GROSS  RENT  AND  RACE  OF  HIAD 

20  ASKING  RENT  AND  INCLUSION  OF  UTILITIES 

21  LOCATION  OF  STOUCTURE  A1\'D  VACANCY  STATUS 

22  STORIES  IN  STRUCTURE,    TEiJURE;   RACE  OF  HEAD  (5%) 

23  UNITS  IN  STRUCTURE  WITH  A  STORIES  CB.  MORE  BY  PASSENGER   ELEVATOR, 

TENURE;  RACE  OF  HEAD  (5%) 

2A  COOKING  FUEL,    TENURE;   RACE  OF  HEAD  (5%) 

25  HOUSE  HEATING  FUFX,    TENURE;    RACE  OF  HEAD  (5%) 

26  WATER  HEATING  FUEL,    TENIRE;   RACE  OF  HEAD  (5%) 

27  NU^ER  OF  BEDROOMS,    TENIRE,    AND  RACE  OF  HEAD  (5%) 

28  CLO'l-HES  WASHING  MACHINE,    TENURE;   RACE  OF  HFAD  (5%) 

29  CLOTHES   ERYER,    TEITORE;    RACE  OF  HFAD  (5%) 

30  DISFWASHm,    TENURE;    RACE  OF  HFAD  (5%) 

31  HOME  FOOD  FREEZER,    TENURE;   RACE  OF  HEAD  (5%) 

32  NUMBER  OF  TELEVISION  SETS,    TENURE;   RACE  OF  HFAD  (5%) 

33  BATTERY-OPERATED  RADIO,    TENURE;    RACE  OF  HEAD  (5%) 
34.  SECOND  HOME,    TENURE;   RACE  OF  HEAD  (5%) 

35  OCCUPANCY/VACANCY  STATUS 

36  TLl^lURE 

37  NUMBER  OF  PERSONS  IN  UNIT,    TENIRE,    AND  RACE  OP  HEAD 

38  HOUSEHOLDS  BY  TYPE,    AGE  OF  HEAD,    TENURE;    RACE  OF  HEAD 

39  HOUSEHOLD  TYPE  WITH  HEAD  62  YEARS  OLD  AND  OVER   BY  TENIRE; 

RACE  OF  HEAD 

AC  AGE  AND  SEX  OF  HEAD  FOR   1-PERSON  HOUSEHOLDS  BY  TENIRE;   RACE  OF  HEAD 


^^^i^-:.^.  ..■^>w^^.*a^iii^,:^-ft#-^-^ 
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TnbiLlation 

N)i'nbv-!r  Titlft  ■ 

41  HOUSI;:ilOLD.S  WITH  NONREI.ATIVliS  BY  Tl'7 

-A2  Ptll^SONS  Pm  ROOM,    TH^WE,    AND  RAO 

-43  COMPLCTE  KITCIlliN   FACILITTiiS,    TIlKU.. 

-~ii4  ACCESS  AND  COMPLETE  KITCHFK  FACILITIES,    . 

45  WATER  SUPPLY,    TENURE;    RACE  OF  HEAD 

46'  TOILET  FACILITIES,    TE^nlRF;   RACE  OF  HFAD 

47  BATHING   FACILITIES,    Til^'URE;    RACE  OF  HEAD 

48  NUI-^BPR   OF  ROOMS  IN  UNIT,    TENURE,    AND  RACE  OF  HEAD 

49  TYPE  OF  FOUNDATION  AND  TYPE  OF  STRUCTURE 

50  NUMBER   OF  UNITS  AT  ADDRESS  AND  TENURE 

51  TELEPHONE  AVAILABLE,    TENURE;   RACE  OF  HFJID 

52  VALUE,    OCCUPANCY  STATUS,    AND  RACE  OF  HEAD 

53  VAL.UE  FOR  UNITS  WITH  ALL  PLUMBING   FACILITIES  BY  XCUPANCY  STATUS 

AND  RACE  OF  HEAD 

54  MONTHLY  CONTRACT  RENT,    OCCUPANCY  STATUS,    AND  RACE  OF  HEAD 

55  MONTHLY  CONTRACT  RFNT  FOR  UNITS  WITH  ALL  PLUMBING  FACILITIES   BY 

OCCUPANCY  STATUS  AND  RACE  OF  HFAD 

56  USE  OF  PROPERTY,    TPJNURE,    AND  RACE  OF  HFAD 

57  DURATION  OF  VACANCY  AND  VACANCY  STATUS 

58  UNITS  WITH  ROOMERS,    BOARDERS,    OR  LODGERS  BY  TENURE;   RACE  OF  HEAD 
-  59  PLUMBING  FACILITIES,    TFJ'IURE,    AND  RACE  OF  HEAD 

60  PLUMBING  FACILITIFS,    PERSONS  PtR  ROOM,    TENIRF,    AND  RACE  OF  HEAD 

61  COUNT  OF  ALL  PERSONS 

62  COUNT  OF  NEGRO  PERSONS 

63  COUNT  OF  SPANISH  AMERICAN  PERSONS 

64  UNWEIGHTED  SAMPLE  HOUSING  COUNT 

65  100^  HOUSING  COUNT 

66  ALLOCATIONS  FCR   TELEPHONE  AVAILABLE 

67  ALLOCATIONS  FCH  ACCESS 

68  ALLOCATIONS  FOR  COMPLETE  KITCHEN  FACILITIES 

69  ALLOCATIONS  FOR  ROOMS   IN  U"NIT 

70  ALLOCATIONS   VW.  WATER  SUPPLY 

71  ALLOCATIONS  FOR   TOILET  FACILITIES 

72  ALLOCATIONS  EDR  BATHING   FACILITIES 

73  ALLOCATIONS  FOR  TYPE  OF  FOUNDATION 

74  ALLOCATIONS  FOR  TENU.^E 

75  ALLOCATIONS  FCR  TYPE  OF  STRUCTURE 

76  ALLOCATIONS   FOR   USE  OF  PROPERTY 
.      77  ALLOCATIONS   FOR  VALUE 

78  ALLOCATIONS   FOR   MONTHLY  CONTRACT  RENT 

79  ALLOCATIONS  FOR  UNITS  AT  ADDRPSS 

80  ALLOCATIONS   FOR   VACANCY  STATUS 

81  ALLOCATIONS  FCB   DURATION  OF  VACANCY 

82  ALLOCATIONS  FOR  PAYMENT  OF  UTILITIES 

83  ALLOCATIONS  FOR   HllATING   EQUIPMENT 

84  ALLOCATIONS  FCR   YEAR  STRUCTURE  BUILT 

85  ALLOCATIONS  pm  UNIIS   IN  STi^UCTURE 

86  ALLOCATIONS  FOR  LOCATION  OF  SlUUCTURE 

87  ALLOCATIONS  FO-l  SALi-S  OF  FARM  PRODUCTS 

88  ALLOCATIONS  FCR   YFAR  HEAD  OF  HOUSFilOLD  MOVED  INTO  UNIT  (15^) 

89  ALLOCATIONS  FOR  SOURCE  OF  WATfR   {^5%) 

90  ALLOCATIONS  FCR  SEWAGE  DISPOSAL   (1556) 
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Tabulation 

N\i-jl>or  Title 

91  ALLOCATIONS  FOR  NUMf3iR   OF  BATIHOOMS   {^^%) 

92  ALLOCATIONS   FOR  AIR  CONDITIONING    (15^) 

93  ALLOCATIONS  FOR   NUMBER  OF  AUTO;:OBILES  AVAILABLE  {^5%) 
9A  ALLOCATIONS  FOR  STORIES   IN  STOUCTURF  {5%) 

95  ALLOCATIONS  FOR  PASSENGITI  ELEVATOR   (5%) 

96  ALLOCATIONS  FOR  COOKING  YUVL  (5'/i) 

97  ALLOCATIONS  FOR  HOUSE  HEATING  FUEL   (5%) 

98  ALLOCATIONS  FOR  WATER  HEATING  FUEL  {5%) 

99  ALLOCATIONS  FOR  NUMBER  OF  BEDROOMS   (5^) 

100  ALLOCATIONS  FCH  CLOTHES  WASHING  MACHINE  {5%) 

101  ALLOCATIONS  FOR  CLOTHES  ERYER   (5%) 

102  AI.LOCATIOK'S  FOR   DISHWASHER   (5%) 

103  ALLOCATIONS  FOR  HOME  FOOD  FREKER   {5%) 

^0A  ALLOCATIONS  FOR  NUMBER  OF  TELEIVISION  SETS    (5%) 

105  ALLOCATIONS  FCR  UHF-EQUIPPED  SETS   (5%) 

106  ALLOCATIONS  FOR  BATTERY-OPERATED  RADIO  (5%) 

107  ALLOCATIONS  EDR  SECOND  HOME  (5%) 

108  HOUSeWLDS  BY  TYPE,   AGE  OF  HEAD,    YEAR  STRUCTURE  BUILT,    TENURE; 

RACE  OF  UEkD 

109  HOUSEHOLDS  BY  TYPE,   AGE  OF  HEAD,    YFJIR   HEAD  OF  HOUSFiiOLD  MOVED  INTO 

UNIT,    TE1>JURF;   RACE  OF  HEAD   (15%) 

110  HOUSEHOLDS  BY  TYPE,   AGE  OF  HEAD,    INCOME,    TENURE;   RACE  OF  HEAD 

111  HOUSEHOLDS  BY  TYPE,   AGE  OF  HEAD,   AND  UNITS  IN  STRUCTURE 

112  HOUSEHOLDS  BY  TYPE,    AGE  OF  HEAD,    UNITS  IN  STRUCTURE,    TENURE; 

RACE  OF  HEAD 

113  NUMBER   OF  PERSONS,    YFAR  SIRUCTURE  BUILT,    TENIRE;  RACE  OF  HEAD 
1U  NUI-ffiER   OF  PERSONS  AND  UNITS   IN  SIRUCTURE 

115  NUMBER  OF  PFRSONS,    UNITS  IN  STRUCTURE,    TENURE;   RACE  OF  HEAD 

116  NUMSm   OF  PERSONS,    YFAR   HFAD  OF  HOUSEHOLD  MOVED  INTO  UNIT,    TENURE; 

RACE  OF  HFAD  {^5%) 

117  NUi-BER   OF  PI.TISONS,    INCOME,    TFj^URE;    RACE  OF  HEAD 

118  VALUE,    INCOME,    TENURE,    AND  RACE  OF  HFAD 

119  VALUE,    VALUF/INCOME  RATIO,    TENURE,    AND  RACE  OF  HFAD 

120  VALUE,    YFAR  STRUCTURE  BUILT,    TMURE,    AND  RACE  OF  HEAD 

121  VALUE,    NUMBER   OF  BEDROOMS,    TENURE,    AND  RACE  OF  HFAD   (5/6) 

122  MONTHLY  CONTRACT  RENT,    NUf-IBER   OF  BEEROOMS,    TFJ^URE,    AND  RAGE 

OF  HFAD   {5%) 

123  GROSS  RENT,    PLUMBING   FACILITIES,    TENURE,    AND  RACE  OF  HEAD 
12^  GROSS  RENT,    NUMBER  OF  ROOMS,    TENURE,    AND  RACE  OF  HEAD 

125  GROSS  RENT,    UNITS  IN  STRUCTURE,    TENURE,    AND  RACE  OF  HEAD 

126  GROSS  RENT,    YEAR  STRUCTURE  BUILT,    TENURE,    AND  RACE  OF  HEAD 

127  GROSS  RENT,    INCOME,    TENURE,   AND  RACE  OF  HEAD 

128  GROSS  RENT,   GROSS  RENT  AS  PERCENTAGE  OF  INCOME,    TENURE,    AND 

RACE  OF  HEAD 

129  INCOME,    GROSS  RENT  AS  PERCENTAGE  OF  INCOME,    TENIRE,    AND  RACE 

OF  HEAD 

130  GROSS  RENT,    NUMBER  OF  BEJEHOOMS,    TENURE,    AND  RACE  OF  HEAD  {5%) 

131  MONTHLY  CONTRACT  RENT,   AMOUNT  OF  UTILITIES  AND  FUEL  PAID  IN 

ADDITION  TO  RENT,    TENURE,    AND  RACE  OF  HFAD 

132  UNITS  IN  STRUCTURE  AND  HFATING   EQUIPMENT 

133  UNITS  IN  SIRUCTURE,    HFATING  EQUIPMENT,    TENURE;  RACE  OF  HEAD 
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Tobalatjon 

Niri'bor  TJ  tlo 

13A  UNITS   IN  STOUCllTRK  AND  PLUXBINC.  FACTLITIhS 

135  UNITS   IN  SWUCTUllE,    PLUMfiJNC   I'-ACJUTIHS,    TUJUREj   RACK  OK  HfcAD 

^^k'  UNIIS   IN  STOUCTirftE  AND  YEAR  STRUCTURE  BUILT 

J37  UNITS   IN  SIRUCTURE,    YVm  SIRUCIURE  BUILT,    TITtJUrtE;  RACE  OF  HEAD 

138  UNITS   IN  STRUCTURE  AND  YEAR  HEAD  OF  HOUSEHOLD  MOVED  INTO  UNIT  (l55f) 

139  UNITS  IN  SIRUCTURE,    YP'AR  HEAD  OF  HOUSEHOLD  MOVED  INTO  UNIT,    TENURE; 

RACE  OF  HEAD    {^5%) 

UO  UNITS  IN  STRUCTURE  AND  NUMBHR  OF  AUTOMOBILES  AVAILABLE  i^5%) 

141  UNITS   IN  STRUCTURE,    NUMBHR   OF  AUTOMOBILES  AVAILABLE,    TENIRE; 

RACE  OF  HEAD  {^5%) 

Va  PLUMBING  FACILITII'S,    INCOME,   TENURE;   RACE  OF  HEAD 

U3  PLUMBING   FACILITIES,    NUMBW  OF  BFDROOMS,    AND  OCCUPANCY  STATUS   {5%) 

1U  PLUMBING   FACILITIES,    NUt-IBtR  OF  BEDROOMS,    OCCUPANCY  STATUS,    AND 

RACE  OF  HEAD  {5%) 

U5  VACANT-FOR-SALE-0^'LY  UNITS  BY  SALE  PRICE  AND  YEAR  STRUCTURE  BUILT 

U6  VACANT-FOR-SALE-ONLY  UNITS  BY  SALE  PRICE  AND  NUI-BER  OF  BATHROOMS   {^5%) 

M;1  VACANT-FOR-SALE-ONLY  UNITS  BY  SALE  PRICE  AND  NUMBER  OF  BEDU00!>!3   (5^) 

M^  VACAI\'T-FOR-RENT  UNITS  BY  ASKING  RENT  AND  YEAR  STRUCTURE  BUILT 

U9  VACANT- FOR-RENT  UNITS  BY  ASKING  RENT  AND  UNITS  IN  STRUCTURE 

150  VAC ANT- FOR-RENT  UNITS  BY  ASKING  RENT  AND  NUMBHl  OF  BATHROOMS   [^5%) 

151  VACANT- FCR -RENT  UNITS  BY  ASKING  RENT  AND  NUMBHfl  OF  BEKIOONB   (5%) 

152  UNITS  WITH  ALL  PLUMBING  FACILITIES  AND  NO  COMPLETE  BArrROOMS  BY 

TEi\'URE  AND  RACE  OF  HFAD  (15^^) 

153  HOUSEHOLDS  BY  TYPE,    AGE  OF  HEAD,    AND  YEAR  STRUCTURE  BUILT 

154  HOUSEHOLDS  BY  TYPE,   AGE  OF  HEAD,   AND  YEAR  HEAD  OF  HOUSEHOLD  MOVED 

INTO  UNIT  (15^) 

155  HOUSEHOLDS  BY  TYPE,    AGE  OF  HEAD,   AND  INCOME 

156  HOUSEHOLDS  BY  TYPE,    AGE  OF  HEAD,    AND  UNITS  IN  STRUCTURE 

157  NUMBER   OF  PERSONS  AND  YEAR  STRUCTURE  BUILT 

158  NUMBER   OF  PTOSONS  AND  UNITS  IN  STRUCTURE 

159  NUMBER  OF  PERSONS  AND  XYM.  HEAD  OF  HOUSEHOLD  MOVED  INTO  UNIT  {^5%) 

160  NUMBER  OF  PERSONS  AND  INCOME 

161  VALUE  AND  INCOME 

162  VALUE  AND  VALUi/lNCOME  RATIO 

163  VALUE  AND  YEAR  STRUCTURE  BUILT 

164  VALUE  AND  NUMBER  OF  BEEROOMS   (5^) 

165  MONTHLY  CONTRACT  RENT  AND  NUMBER  OF  BEDROOMS   (5^) 

166  GROSS  RENT  AND  PLUMBING  FACILITIES 

167  GROSS  RENT  m\)  NUMBER   OF  ROOMS 

168  GROSS  RENT  AND  UNITS  IN  STRUCTURE 

169  GROSS  RE^;T  AND  YEAR  STRUCTURE  BUILT 

170  GROSS  RENT  AND  INCOME 

171  GROSS  RENT  AND  OROSS  RENT  AS  PERCE>ITAGE  OF  INCOME 

172  INCOME  AND  GROSS  RE^IT  AS  PERCENTAGE  OF  INCOME 

173  GROSS  RENT  AInID  NUMBER  OF  BEEROOMS   {%) 

174  MONTHLY  CONTRACT  RENT  AND  AMOUNT  OF  UTILITIES  AND  FUEL  PAID 

IN  ADDITION  TO  RENT 

175  UNITS  IN  STRUCTURE  AND  HF^TING  EQUIPMENT 

176  UNITS  IN  STRUCTURE  AND  PLUMBING  FACILITIES 

177  UNITS  IN  STRUCTURE  AND  YEAR  STRUCTURE  BUILT 

178  UNITS  IN  STRUCTURE  AND  YEJ\R   HEAD  OF  HOUSEHOLD  MOVED  INTO  UNIT  (1556) 
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Tabu] a ti on 

Mtvnibei'  Tib.ic 

179  UNTT?^   liM  STOUCTURK  AND  NUMBLR   OF  AUTOMOBILl'S  AVAILABLE  i~.:)o) 

VoO  i^LUMBING   FACJLITIt-S  AND  INCOMK 

(61  PLIIMBTNG   FACILITIES  AND  NUMB'-R  OF  BEDROOMS    (5/6) 

182  VnTS  WITH  ALL  PLUMBING  FACILITIES  AND  NO  COMPLETE  BATHROOMS 

BY  Tt^IllRE  (1556) 

183  NUMB  PR   OF  ROOMS  AND  NUMBI'Tl  OF  P}?11S0NS 

18A  NUNEIiR  OF  ROOi-S,    HOUSEHOLDS  BY  TYPE,    AND  AGE  OF  HEAD 

185  VALUE,    HOUSlsHOLDS  BY  TYPE,    AND  AGE  OF  HEAD 

186  VALUE  AND  NUhBER  OF  ROOMS 

187  MONTHLY  CONIRACT  RENT,    HOUSEHOLDS  BY  TYPE,    AND  AGE  OF  HFAD 

188  PLUMBING  FACILITIES  AND  NWS  PR  OF  ROOm 

189  PLUt^IBING   FACILITIES  AND  NUMBER  OF  PERSONS 

190  PLUMBING  FACILITIES,    HOUSEHOLDS  BY  TYPE,    AND  AGE  OF  HEAD 

191  UNITS  Wira  1.01  OR  MORE  PERSONS  PliR  ROOM  BY  PLUMBING  FACILITIES, 

HOUSEHOLDS  BY  TYPE,    AND  AGE  OF  HEAD 

192  UNITS  WITH  1.01  OR  MORE  PERSONS  PHI.  ROOM  BY  PLUMBING  FACILITIES 

AND  VALUE 

193  UNIIS  WITH  1.01  OR  MORE  PERSONS  PER  ROOM  BY  PLUMBING  FACILITIES 

AND  MONTHLY  CONTRACT  RENT 

194  UNITS  WITH  ALL  PLUMBING  FACILITIES  BY  COMPLETE  KITCHEN  FACILITIES 

AHD  DIRECT  ACCESS 

195  POPULATION  IN  UNITS  WITH  1.01  OR  M(BE  PERSONS  PER  ROOM  BY  TENURE 

196  POPULATION  IN  UNITS  BY  SELECTED  AGE  CLASSES 

197  POPULATION  IN  UNITS  WITH  1.01  OR  MORE  PERSONS  PER  ROOM  BY 

SELECTED  AGE  CLASSES 

198  POPULATION  IN  UNITS  WITH  1.51  OR  MORE  PERSONS  PER  ROOM  BY 

SELECTED  AGE  CLASSES 

199  POPULATION  IN  UNITS  BY  PLUMBING  FACILITIES  AND  SELECTED  AGE 

CLASSES 

200  POPULATION  IN  UNITS  WITH  1.01  OR  MCRE  PERSONS  PER  ROOM  BY 

PLUMBING  FACILITIES  AND  SELECTED  AGE  CLASSES 


Appendix  C.4. 
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SMSA'j   With  2,500  or  More 

Indian  Population 
Reservations  With  2,300  or  More 

Indian  Population 
Tribes  With  3,800  or  More 

Indian  Population 


Northern 

Cheyenne, 

Mont. 


RELATIONSHIP  TO  HEAD  OF  HOUSEHOID 

Tolol  poputotiM J  3S7 

Under  18  yeors  old 1    181 

living  wilh  both  porenis 782 

Percent  of  oil  under  18  yeors 66.2 

Heod  of  household ^5 

Heodoffomily -  — '  440 

Femole  heod ,  '24 

Primory  individuol *  25 

Femole  primory  individuol 25 

Wife  of  heod ,  293 

Other  relotive  of  heod '  1   483 

Nonrelotive  of  heod 17 

In  group  quorlers 99 

Inmote  of  institution 94 

Other  _ 5 

FAMIUES  BY  PRESENCE  OF  CHILDREN 

T>l«l  foniSM 440 

With  own  children  under  18  yeors 310 

With  own  children  under  6  yeors 185 

Huiboiid-wHa  faiallwi  _ 301 

With  own  children  under  18  yeors 240 

With  own  children  under  6  yeors 147 

FomlHts  with  ff»mol«  kvod 124 

With  own  children  under  18  yeors  __ 59 

With  own  children  under  6  yeors 32 

CHILDREN  EVER  BORN 

Women  ever  morried,  15  to  24  yeors  old 86 

Children  per  1,000  women  ever  morried 

Women  ever  morried,  25  to  34  yeors  old 126 

Children  per  1,000  women  ever  morried --  3  262 

Women  ever  morried,  35  to  44  yeors  old_ 108 

Children  per  1,000  women  ever  morried 5  630 

PLACE  OF  BIRTH 

Ttlol  popuMiM J  364 

Foreign  born 5 

Notive 2  359 

Born  in  Stole  of  residence 1   899 

Born  in  different  Stole -  352 

Nonheost - 

North  Centrol 89 

South --- - - 35 

West 228 

Born  obrood,  ot  seo,  etc - 

Stole  of  birth  not  reported 108 

SCHOOL  ENROLLMENT 

Total  •iirokd,  3  to  34  yeon  oM 740 

Nursery  school --  46 

Public 15 

Kindergorten 39 

Public 22 

Elementory  (1  to  8  yeors) 509 

Public -  244 

High  school  (1  to  4  yeors) 137 

Public 59 

College 9 

Ptrttnt  onmllod,  3  lo  34  yoon  oM 50. J 

3  ond  4  years  old 33.3 

5  ond  6  yeors  old 68.6 

7  to  13  yeors  old 87.0 

14  to  17  yeors  old:     Mole _ --.  87.4 

Femole 74.5 

18  to  24  yeors  old:     Mole 1.2 

Femole 29.9 

25  to  34  yeors  old 

YEARS  OF  SCHOOL  COMPLETED 

Totol,  25  yoon  oU  and  ovor ._  853 

No  school  yeors  completed 29 

Flementory:      1  to  4  yeors 22 

5  to  7  yeor$_ 194 

8  yeors _ 152 

High  school:    1  to  3  yeors 242 

4  yeors 178 

College.            1  to  3  yeors 16 

4  yeors  or  more 9 

Median  school  yeors  completed 9.2 

Percent  high  school  groduotes 23.8 


SMSA't   With  2,500  or  More  , 

Indian  Population 

Reservations  With  2,300  or  More 

Indian  Population  .,  ^, 

_  .,  ,,,.   ,     _    _-_  I  Northern 

Tribes  With  3,800  or  More  Cheyenne, 

Indian  Population  ^°"'- 

AGE 

MoU,  all  oget ^ 

Under  5  years 

5  to  9  /tan 

10  to  14  yeors 

15  to  19  yeors 

20  to  24  yeors 

25  to  29  yeors 

30  to  34  years 

35  to  39  years 

40  to  44  yeors 

45  to  49  yeors 

50  to  54  yeors _.I. 

55  to  59  yeors  ..- 

60  to  64  yeors 

65  to  69  yeors 

70  to  74  yeors 

75  years  ond  over 

FornoW,  •!  Ofvt .| 

Under  5  yeors 

5  to  9  years 

10  to  14  years  

15  to  19  yeors 

20  to  24  yeors  ..Ill] 

25  to  29  yeors 

30  to  34  yeors I. 

35  to  39  yeors 

40  to  44  yeors 

45  to  49  years IIIIIIII 

50  to  54  yeors " 

55  to  59  yeors 

60  to  64  yeors 

65  to  69  yeors 

70  to  74  yeors 

75  yeors  and  over 

MARITAL  STATUS 

Molo,  14  years  oM  and  ovor 

Single 

Married,  wife  present 

With  spouse  of  some  roce 

Seporoted 

Other  morried,  w'rfe'obsent 

Widowed IIIIIIII 

Divorced 

FoMoU,  14  yoors  oU  and  ovor 

Single 

Morried,  husbond  present 

With  spouse  of  some  roce 

Seporoted 

Other  married,  husbond  obsent 

Widowed  .._ 

Divorced  

YEARS  OF  SCHOOL  COMPLETED 

Molo.  25  to  34  yoars  old 

Elementory:     less  thon  5  yeors ,_ 

5  to  7  yeors' 

8  yeors. 

High  school:     1  to  3  yeors 

4  yeors 

College:  1  to  3  years 

4  yeors  or  more 

FoHiolo,  25  to  34  yoon  old 

Elementory:     less  thon  5  yeors 

5  to  7  yeors 

8  years 

High  school      1  to  3  yeors 

4  yeors 

College:  1  to  3  yeors 

4  yeors  or  more 

INDUSTRY 

Totol  omployod.  It  fpen  oM  and  ovor. _ 

AgricuHure.  forestry,  ond  fisheries 

Construction 

Monufocturing:     Duroble  goods 

Nonduroble  goods.  .- -.;._ 

Transportation,  communication,  ond  otl»er  public 

utilities 

Wholesole  ond  re'oil  trode 

Personal  services 

7rofessionol  and  reloted  services 

Other  industries 


102 

156 

181 

131 

126 

110 

57 

67 

62 

39 

45 

60 

35 

7 

17 

9 

255 

192 
211 
153 
173 
72 
91 
47 
61 
50 
41 
57 
34 
27 
17 
17 
12 


66t 

273 

334 

307 

10 

25 

17 

9 

717 

204 
326 
295 
25 
17 
90 
55 


124 

14 
11 
39 
56 

4 
13« 


13 
55 
59 
11 


593 

54 

19 

136 

19 

11 
11 


204 
139 
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SMSA't  With  2,500  or  More 

Indian  Population 
Reservations  With  2,300  or  More 

Indian  Population 
Tribes  With  3,800  or  More 

Indian  Population 

EMPLOYMENT  STATUS 


Northern 

Cheyenne, 

Mom.' 


Molt,  It  yMn  M  and  ew.. 

Lobor  lorce 

»  Percent  of  totol 

CiviTion  lobor  force 

Employed 

Unemployed 

Percent  of  civilion  lobor  force  . 
Not  in  lobor  force 


Female,  It  y*«r<  M  and  aver  . 

lobor  force 

Percent  of  totol 

Civilion  lobor  force 

Employed 

Unemployed 

Percent  of  civilion  labor  force  -. 
Not  in  lobor  force 


MaU,  1»  ta  21  yaan  aM 

Not  enrolled  in  school 

Not  high  ichod  groduote 

Unemployed  or  not  in  lobor  force . 

PERCENT  IN  LABOR  FORCE 

Mole:     14  ond  15  years 

16  to  19  yeors - 

—   20  to  24  yeors 

-  25  to  34  yeors 

—  35  to  44  yeors 

~  45  to  64  yeors 

65  yeors  ond  over 

Femolc:  14  ond  15  yeors 

16  to  19  yeors 

20  to  24  yeors 

25  to  34  yeors --. 

35  to  44  yeors  

45  to  64  yeors 

65  yeors  ond  over 


CLASS  OF  WORKER 

Total  oaployod,  16  yean  old  i 

Privote  woge  ond  solory  workers 

Government  workers 

locol  government  workers 

SeH-employed  workers 

Unpaid  fomily  workers 


INCOME  OF  PERSONS  IN  1969 

Mole,  16  yeors  oM  and  over.. 

Without  income 

With  income 

Jl  to  $999  or  loss 

$1,000  to  $1.999 - 

$2,000  to  $2.999 

$3,000  to  $3.999 

$4,000  to  $4,999 

$5,000  to  $5.999 

$6,000  to  $6.999 

$7,000  to  $7.999 - 

$8,000  10  $8.999... 

$9,000  to  $9,999 

$10,000  to  $14.999 

$15,000  or  more 

Medion  income 

Meon  income 


Fomalo,  16  yion  old  ond  over  . 

Without  income 

With  irKome 

$1  to  $999  or  loss 

$1,000  to  $1.999 

$2,000  to  $2.999 

$3,000  to  $3.999 

$4,000  to  $4.W 

$5,000  to  $5,999 

$6,000  to  $6.999 

$7,000  to  $7.999 

$8,000  to  $8.999 

$9,000  to  $9,999. 

$10,000  to  $14,999 

$15,000  or  more 

Medion  income 

Meon  irKome 


607 

401 
66.1 

401 

354 

47 

11.7 

306 

667 

266 
39.9 
266 
239 
27 
10.2! 
401 

113 

52 1 
33 


86.4 
76.6 
91.1 
55.8 


34.0 

59.4 
51.4 
29.6 


S93 

321 

253 

57 

19 


607 

39 

568 

179 

89 

72 

60 

32 

40 

57 

17 

S 

4 

4 

9 

$2  222 

$3  121 

667 

184 
483 
195 
97 
71 
51 
36 
26 


$1  479 
$1  890 


SMSA't   With  2,500  or  More 

Indian  Population 
Reservations  With  2,300  or  More 

Indian  Population 

Tribes  With  3,800  or  More  Northern 

Indian  Population  '*^^~: 

INCOME  OF  FAMIUES 

Alt  femniat *** 

less  than  $1.000 Tf 

$1,000  to  $1.999 !S 

$2,000  to  $2,999. """  7^ 

$3,000  to  $3.999 ,T 

K000lo$4.9W " ■  ZL 

$5,000  to  $5.999 S 

$6,000  to  $6.999 \! 

$7,000  to  $7,999 " ,{ 

$8,000  to  $8.999. .' IIIIII""  26 

$9,000  to  $9.999 „ 

$10,000  to  $11. 999 Zi 

$12,000  to  $14,999... " {i 

$15,000  to  $24,999..-. IIIIIIH  9 

$25,000  ond  over . ^ ^ 

Medion  income jj  j™ 

Meon  income-. -_«.„ --- ------„_- ------  45  9S7 

Al  mralotod  ladivMuah  14  ya«i  old  and  aver.  37 

Mean  income ; 

Per  copito  income  of  persons o   jj^ 

4NCOME  LESS  THAN  POVERTY  lEVEl 

Ponoos ^jj 

Percent  of  ol  persons 407 

Percent  65  years  okl  ond  over 52 

Faai3iaf .  «7c 

Percent  of  oU  fomilies 39  3 

Mean  size  of  family j  ^ 

Meon  income  deficK •)  gjo 

With  reloted  children  under  18  yeors (53 

FomiBes  with  femole  heod 68 

Uar*m.d  l«d»IdMli  14  ytort  old  ood  ovor 29 

Percent  of  oN  unreloted  individuols  14  years 

ond  over n 

Meon  income  deficit 2-1. 

Percent  65  yeors  old  ond  over- ..IIIIIIII'  ].'." 

WORKERS  IN  1969  BY  WEEKS  WORKED 

Mole,  It  yoon  aid  ood  ovor .  4an 

50loS2v»eeks jAI 

27  to  49  weeks '_"  ,3^ 

26  weeks  or  less ■. 153 

Fonolo,  16  yoors  old  and  ovor 341 

50  to  52  weeks ,,! 

27  to  49  weeks H",  gj 

26  weeks  or  less ^3) 

MAJOR  OCCUPATION  GROUP 

Molt  OMployod,  16  yoon  old  ond  over 354 

Professional,  technicol.  ond  kindred  workers 15 

Monogers  and  odministrotors,  except  form 20 

Soles  workers . 

Clerical  and  kindred  workers 24 

Craftsmen,  foremen,  and  kindred  workers 43 

Operotives,  including  tronsport 54 

laborers,  except  form |  47 

Formers  ond  form  mortogers ^ 10 

Form  k)borers  and  foremen 35 

Service  workers,  except  privote  household 49 

Private  household  workers I 

Ftaott  omptoyod,  16  yoon  old  ond  over 239 

Professionol.  technicol,  ond  kindred  workers 35 

Monogers  ond  odministrotors,  except  form 4 

Soles  workers 

Clerical  and  kindred  workers IIIIZ  75 

Craftsmen,  foremen,  and  kindred  workers _ 

Operotives,  including  tronsport 40 

Loboren,  except  form  — .„ I"  21 

Farmers  ond  form  monogers _ 

Form  laborers  ond  foremen ~ 

Service  workers,  except  prhrote  househoU 5I 

Privote  househoM  workers—. _ 

URBAN  AND  RURAL  RESIDENCE 

urbon..-!'?!':!!^-::::: :::::::::::::::::::  » "i 

Rurol  nonform .  •  70! 

Rurolform Illllllllllinill  543 
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SMSA's  With  2,500  or  More 

Indian  Population 
Reservations  With  2,300  or  More 

Indian  Population 

Tribes  With  3,800  or  More  rU!!'*^ 

•      1.         n         ■      .  Cheyenne, 

Indian  Population  AAont. 

T*t*l  hoKulwMt 4i7 

In  owner  occupied  unhi 363 

Percent 77.7 

In  renter  occupieO  uniti 104 

ROOMS  ' 

1  room 62 

2  rooms . 88 

3  rooms 120 

4  rooms 93 

5  rooms L 62 

6  rooms 32 

7  rooms  or  more . 10 

Median 3.2 

PERSONS 

,1  person . 34 

2  persons 62 

3  persons 59 

4  persoiu.. 68 

5  persons 64 

6  persons  or  more .. „ 180 

Median,  oil  occupied  units . 4.7 

Median,  owner  occupied  units 4.9 

Medion,  renter  occupied  units 3.6 

Units  with  roomers,  boarders,  or  lodgers 10 

PERSONS  PER  ROOM  j 

1.00  or  less 198 

1.01  to  1.50. 63 

1.51  or  more 206 

Units  with  oil  plumbing  focAitics-  1.01  or  more 129 

UNITS  IN  STRUCTURE 

1  Oncludes  mobile  home  or  trailer) 450 

2 - 17 

3ond4 

5  to  49 - 

SO  or  more - 

YEAR  STRUCTURE  BUILT 

1969  to  Morch  1970 - 40 

1965  to  1968... —  148 

1960  to  1964.. 91 

1950  to  1959 70 

1940  to  1949.. 15 

1939  or  earlier 103 

SELECTED  EQUIPMENT 

With  complete  bathroom 216 

With  more  thon  1  bathroom 13 

With  piped  water  in  the  building 392 

With  public  water  supply j. 341 

With  public  sewer ♦. 226 

With  air  conditioning 20 

AUTOMOBILES  AVAILABLE 

1                   243 

7..: 30 

3  or  more 12 

None 203 

VALUE 

Specified  ewMr  eccvpiW  Mhsi 225 

less  thon  JS.OOO 135 

$5,000  to  J7.499 49 

»7,500  to  $9,999 —  10 

$10,000  to  $14,999 9 

$15,000  to  $19,999 22 

$20,000  to  $24,999 

$25,000  to  $34,999 

$35,000  to  $49,999 

$50,000  or  more 

Median $4  200 

CONTRACT  RENT 

$p«lfW4  rMter  eccepied  imlta' —  104 

less  than  $30 .—  39 

$30  to  $39 17 

$40  to  $59 20 

$60  to  $79 - 28 

$80  to  $99 

$100  to  $149 

$150  to  $199 

$200  to  $249 

$250  or  more 

No  cosh  rent - 

Medion i %36 


Appendix  C.5. 

BEA  Employment  for  Rosebud  and  Big  Horn  Counties 

Refers  to:  Chapter  IV. B. 
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Appendix  C.6. 

BEA  Earnings  for  Rosebud  and  Big  Horn  Counties 

Refers  to:  Chapter  IV. B. 
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Appendix  C.7. 

County  Profiles  for  Big  Horn  and  Rosebud  Counties 

Refers  to:  Chapter  IV. B. 
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